PROCESS TREATING MEMBER, SUBSTRATE TREATING APPARATUS INCLUDING THE MEMBER,
AND SUBSTRATE TREATING METHOD USING THE APPARATUS BACKGROUND OF THE
INVENTION The present general inventive concept relates to substrate treating apparatuses and,

merutacturing a seroRA VoA e TED Ay RERGICA Bk ] Ve ARAYes an ashing

process for removiRg-{¢5RoNS; & RRNAERALHR TRR ARG PROCAS S ISHICFIRIEE: IS 0¥ AR photoresist

coated on a substrate. An apparatus for performing an ashing process is disclosed in Korean Patent
Registration No. 104)750828. A process gas i$3eppearatpiasprocess chamber after being excited into a
plasma state. An ashing process is performed while the inside of the process chamber is maintained at a
higher temperature than the outside thereof and a substrate is heated to a temperature of about 250
degrees centigrade. The inside of the process chamber is affected by an external environment during
the ashing process. The inside of theBa¥o&dsR QHNMIsHr HHE EA¥EN¥perature due to an external
temperature. Especially, the edge region adjacent to the outside of the process chamber undergoes
significant temperature HECPESER: ST AL INEN BN pRISRRIES S (0NBS RIS LIRSS ARBUAE Yemaining inside
Frodu%tra{tal}geurl&rlld?nn inner wall of tpe process

the process chamber are cured to form a reactive b{X
chamber. The re&ctive r%%t ‘ dlc%rllgyttaor %%%ssggt%tﬁear Id&TR A" stibseqUeRt MUbstra & HeAting process.

A method for manufacturing a semiconductor device, a flat display panel, a
solar cell or the like includes an ashing process for removing remove a photoresist.
The ashing process is performed to remove a photoresist coated on a substrate.

An apparatus for performing an ashing process is disclosed in Korean Patent
Registration No. 10-0750828. A process gas is supplied into a process chamber after
being excited into a plasma state. An ashing process is performed while the inside of
the process chamber is maintained at a higher temperature than the outside thereof and
a substrate is heated to a temperature of about 250 degrees centigrade.

The inside of the process chamber is affected by an external environment during
the ashing process. The inside of the process chamber decreases in temperature due to
an external temperature. Especially, the edge region adjacent to the outside of the
process chamber undergoes significant temperature decrease. Due to the temperature
decrease, reactive byproducts remaining inside the process chamber are cured to form a

reactive byproduct layer on an inner wall of the process chamber. The reactive

byproduct layer acts as a particle in a subsequent substrate treating process.



SUMMARY OF THE INVENTION An aspect of the inventive concept provides a substrate treating
apparatus which may include an inner chamber in which a first space is formed; a first outer chamber
surrounding the inner chamber and forming a second space separated from the first space; a susceptor

disposed in the first space and adapte%{i}@\yja%q2 rtqﬁsé}lgﬁt@@ ﬁ'%{éE\IeXhaUSt line connected to the inner
NVE
0 utside; a

chamber and exhausting a gas in the first space ocess gas supply member adapted to

supply a process gas f%&?s?@&%ﬂﬂﬁa?%&%ﬁ%ec&%&‘? {)Er&;iﬁpsa;?gﬁlﬁﬂgtgtfpﬁmlgoa(p?ﬂgﬂL%ii%ﬂosEd in the

second space and adapted to monitor a state of the first space. In an exemplary embodiment, the first
outer chamber mayhadarayided 16 pharabity i heiolur ality Shr s fgsachambeignayhedisposed to be
spaced apart from each other along the circumference of the inner chamber. Each of the first outer
chambers may foumrausécgid spacehdihe:madiformmedutecoidys e psenided thdhehespective second

spaces. In an exemplar embodiment, the first outer chamber may be provided along the
circumference ofsiiednnarsetripidepTied Beborussprase mndydarkibitos whmpe oibPiIgisUridhding the first
space. In an exemplar embodiment, the first outer chamber may include an upper plate having one

end connected t&D&ESIFBRFRCTh e ARIFIAR BPRRY patesHipt eI BEIGW thEPETISr plate and
having one end c%[léhe sigewall of the inner f:ham er a?]r;tdtaasidew Il facing the sidewall .of the inner
a

chamber and conne%'tlltrsllg TheIoHEP&ha o ﬁw}énﬁ%nﬁe?rp 0 the'Benet BISG St 872 oWt tblfﬁte. The second

space may be fo'EHé%ﬂﬂ%&é%Q'EB%%@&8&@%MP%H%&‘)E%HU&%OXY%%QH%’ desIdenall af e inner

chamber, and the sidewall of the first outer chamber n an exemplar embodiment, the substrate

treating apparatugimpay furthesdiclude-as@eans exhaust line connected to the first outer chamber and
exhausting a gas in the second space to the outside. In an exemplar embodiment, the substrate

treating apparatus maylfustheringlage atprticess Kit disposeddmthieesecond ppadédind adapted to control
a substrate treating process.

plurality. The plurality of first outer chambers may be disposed to be spaced apart

from each other along the circumference of the inner chamber. Each of the first outer

chambers may form a second space. The monitor module may be provided to the

respective second spaces.

In an exemplar embodiment, the first outer chamber may be provided along the
circumference of the inner chamber. The second space may exhibit a shape of ring
surrounding the first space.

In an exemplar embodiment, the first outer chamber may include an upper plate
having one end connected to a sidewall of the inner chamber; a lower plate disposed
below the upper plate and having one end of the sidewall of the inner chamber; and a
sidewall facing the sidewall of the inner chamber and connecting the other end of the
upper plate to the other end of the lower plate. The second space may be formed by

combination of the upper plate, the lower plate, the sidewall of the inner chamber, and

the sidewall of the first outer chamber.



In an exemplar embodiment, the monitor module may include a first monitor sensor fixedly mounted on
the sidewall of the inner chamber, having a portion exposed to the first space, and adapted to measure a
state variation of the first space; and a second monitor sensor disposed in the second space and adapted

to measure a pressure ti/arlatlon o the %é ond spﬁlce b Intantexem Ia{ embodi tent the first monitor
sensor may measure at léast6ne of A1EMPETANIRS VANAHEH A Bre AR VA RENON " hagnitude variation

of an electric field, ang. 4 Qe%!}ﬁéf%;éfﬁﬂﬁt R 95&@&‘88‘?&%9?&%@& PrshRASR exhalﬂtﬂ%ﬁ xgmplar

embodiment, the process gas supply member may include a process gas supply line disposed in the
second space, ceppRciedia ihe sidenall.afdbe inner chamber and supplying a process gas to the first
space. In an exemplar embodiment, the process gas supply member may further include a generator
mounted on the procestmgas stippiby knd@alioladaptediarexdieanprogassgasayntoreaglasma sate. In an
exemplar embodiment, the substrate treating apparatus may further include a second outer chamber
surrounding the firstidatepiskiashise dnesidatiec fiespod tepeshzng bdapssodoanived astihivdaspace separated
from the second space; and a third exhaust line connected to the second outer chamber and exhausting a

gas in the secondEPRELIHL outside. In an exemplar embodiment, the substrate treating apparatus
may further include an hag}% IELL ) mol 1nt%gto ettlwneoflrtst ext&apst Ilntlaﬁcrilu gst nCiOI’ltI‘O| valve mounted
on the first exhaust I|ne StWEENRIE SN ¢ amBer and the'8xhads ypump & thitd"exhaust line may be

connected to the fifst, ex0aHSL NG LR S AEIAR REMNGER G S UHRLYANE ABY [GSKRRYstAUMP, and a

second control valve may bé mounted on the second exhaust line. In an exemplar embodiment, the

substrate treatingapp &t ysataaxntuithstenEuaa adrstaxhausiiod mp awated @ndheafirst exhaust line;
and a second exhaust pump mounted on the third exhaust line. Another aspect of the inventive

concept providessecpiio cassttieaiing tigodedrnvhickeaay ipaludedaddpreeénchamberapradich a first space is
formed,; a first outer chamber surrounding the inner chamber and forming a second space separated from
the first space; a‘susteptor thisipesedsivithe first space and adapted to support a substrate; an exhaust
line connected to the inner chamber and exhausting a gas in the first space to the outside; and a monitor

module disposed in the!8@BSHETSIACE ™ NE BB 1BE HE° hiitor SCaTEeNaY thEirE? %‘plﬁ%%.one

of a temperature variation, a pressure variation, a magnitude variation of an electric
field, and a density variation of a process gas in the first space.

In an exemplar embodiment, the process gas supply member may include a
process gas supply line disposed in the second space, connected to the sidewall of the
inner chamber, and supplying a process gas to the first space.

In an exemplar embodiment, the process gas supply member may further
include a generator mounted on the process gas supply line and adapted to excite a
process gas into a plasma sate.

In an exemplar embodiment, the substrate treating apparatus may further
include a second outer chamber surrounding the first outer chamber outside the first
outer chamber and forming a third space separated from the second space; and a third
exhaust line connected to the second outer chamber and exhausting a gas in the second

space to the outside.



In an exemplar embodiment, the process treating member may further include a second outer chamber
surrounding the first outer chamber outside the first outer chamber and forming a third space separated
from the second space; and an exhaust line connected to the second outer chamber and exhausting a
gas in the second space to the outside. .. Inan exe%?lar emhodiment, the motnit r module may include

a first monitor sensor fix¢dly Mot ?éang)no?ﬁ%egfdéhv?/éﬂ_ e %grgcgwgﬁli%?,rﬂegwﬁrgt & portion exposed to
the first space, ang gdapied o, MEasW e Gstaie Y alialion-oh s fiFs! SRALE-aNd R S8send monitor sensor

disposed in the second space and adapted to measure a pressure variation of the second space. In

an exemplar embgslimantnth RIACSSAERINGMEMRE MY MMAhssIRMdUde R IREpsmKIt disposed in the
second space and adapted to control a substrate treating process. In an exemplar embodiment, the

second space mayietiilixhahapecahaing: sonieurdingtibdificsixapaceind heanamnidarbaededie may be
provided in plurality, and the plurality of monitor modules may be disposed to be spaced apart from each
other along the séemadtspaeb/e and|haexkbaestpia emdadirrdtcehedirst suresychrambetahay be disposed
to be spaced apart from each other along the circumference of the inner chamber and forms the second
space. The monitBf tRERGIERY BErovided to the respective second spaces. In an exemplar

embodiment, the procegs treating,me er. may erth r include an exhaust line Gon ected to the first outer
. 1n an exem I embodiment, the subsfrate tri at.lélé appar&tus H’laP/ urt ﬁl‘
chamber and exhausting a gas In the second space 1o the outside. urther anotner aspect of the

inventive concepf proyides @ sUBUAIEASAINA ISR MOCOHMAYIIRCIYAE PIQUEING dRROCESS gas IS

supplied to a first space in an inner chamber to treat a substrate; and monitoring a state of the first space
by a monitor mogylgstisenpd hgdbenirnerehamher and disposed inside a first outer chamber forming a

second space separated from the first space.

Another aspect of the inventive concept provides a process treating member
which may include an inner chamber in which a first space is formed; a first outer
chamber surrounding the inner chamber and forming a second space separated from the
first space; a susceptor disposed in the first space and adapted to support a substrate; an
exhaust line connected to the inner chamber and exhausting a gas in the first space to
the outside; and a monitor module disposed in the second space and adapted to monitor
a state of the first space.

In an exemplar embodiment, the process treating member may further include a
second outer chamber surrounding the first outer chamber outside the first outer
chamber and forming a third space separated from the second space; and an exhaust
line connected to the second outer chamber and exhausting a gas in the second space to
the outside.

In an exemplar embodiment, the monitor module may include a first monitor

sensor fixedly mounted on the sidewall of the inner chamber, having a portion exposed

to the first space, and adapted to measure a state variation of the first space; and a



In an exemplar embodiment, a gas in the first space may be exhausted to the outside through an exhaust
line connected to the inner chamber. The second space may be maintained at a higher pressure than the
first space. In an exemplar embodiment, the first space and the second space may be maintained at

a pressure lower than an atEnosgherié:.spresgureh In an exemgla% em odiment, the monitor module may
measure at least"Sha Of % BRI SEPERl F DRTHB AT T ELETRE G AMAHGH S A AU PAFISHSh of an electric
field, and a densify v%gt&qr&lgfsgcgﬁgggggegas in the first space. In an exemplar embodiment, a second

ria
outer chamber may be provided outside the first outer chamber to surround the first outer chamber and

form a third space sepatpfad feapiihensfeRnesRACErothe thifd SPacsrramherhaintaings:in a vacuum
state while a substrate treatment is performed. BRIEF DESCRIPTION OF THE DRAWINGS The

inventive conceppidRacodingdrara appatent spaueandhthetadtachetdrawibgs@naacgompanying
detailed description. The embodiments depicted therein are provided by way of example, not by way of
limitation, whereiprfi¢@seference numerals refer to the same or similar elements. The drawings are not
necessarily to scale, emphasis instead being placed upon illustrating aspects of the inventive concept.

FIG. 1 illustrates a sub<ttafeCHERRAGSANIRRIY RCHWRG R cEmbdhiiénberant #gentive concept.

surrounding the first space. The monitor module may be provided in plurality, and the
plurality of monitor modules may be disposed to be spaced apart from each other along
the second space.

In an exemplar embodiment, the first outer chamber may be disposed to be
spaced apart from each other along the circumference of the inner chamber and forms
the second space. The monitor module may be provided to the respective second
spaces.

In an exemplar embodiment, the process treating member may further include
an exhaust line connected to the first outer chamber and exhausting a gas in the second
space to the outside.

Further another aspect of the inventive concept provides a substrate treating
method which may include providing a process gas is supplied to a first space in an
inner chamber to treat a substrate; and monitoring a state of the first space by a monitor
module surrounding the inner chamber and disposed inside a first outer chamber
forming a second space separated from the first space.

In an exemplar embodiment, a gas in the first space may be exhausted to the
outside through an exhaust line connected to the inner chamber. The second space

may be maintained at a higher pressure than the first space.



FIG. 2 is a cross-sectional view of a process treating member, which taken along the line A-A' in FIG. 1.
FIG. 3 is a cross-sectional view of a process treating member, which is taken along the line A-A' in FIG. 1
according to another embodiment of the inventive concept FIG. 4 illustrates an example of a monitor
module shown in FIG .FIG. 5 |é%étra s asecon Plasma suap unit. FIG. 6 js a cross-sectional

view taken along the I| & AR Og&T)IF&mg Sarsait SPESVBRtive concept.
FIG. 7 is a cross rﬁ%‘i‘ﬁﬁ@d Xggvgrggsgrgqmgﬁ}%ﬁrﬁpg%%g%%%sgpcord|ng to another embodiment of the

inventive concept. 8 IS a cross-sectional view of a process treating member, which is taken along
aline A-A'in FIG. 7. 1n an exemplar embodiment, the monitor module may measure at least one of a

temperature variation, a pressure variation, a magnitude variation of an electric field,
and a density variation of a process gas in the first space.

In an exemplar embodiment, a second outer chamber may be provided outside
the first outer chamber to surround the first outer chamber and form a third space
separated from the second space. The third space may be maintained in a vacuum

state while a substrate treatment is performed.

BRIEF DESCRIPTION OF THE DRAWINGS

The inventive concept will become more apparent in view of the attached
drawings and accompanying detailed description. The embodiments depicted therein
are provided by way of example, not by way of limitation, wherein like reference
numerals refer to the same or similar elements. The drawings are not necessarily to
scale, emphasis instead being placed upon illustrating aspects of the inventive concept.

FIG. 1 illustrates a substrate treating apparatus according to an embodiment of
the inventive concept.

FIG. 2 is a cross-sectional view of a process treating member, which taken
along the line A-A'in FIG. 1.

FIG. 3 is a cross-sectional view of a process treating member, which is taken
along the line A-A'in FIG. 1 according to another embodiment of the inventive concept.

FIG. 4 illustrates an example of a monitor module shown in FIG. 1.

FIG. 5 illustrates a second plasma supply unit.



FIG. 9 illustrates an example of a monitor module shown in FIG. 7. FIG. 10 is a cross-sectional view
of a substrate treating apparatus according to another embodiment of the inventive concept. FIG. 11
illustrates a substrate treating apparatus according to another embodiment of the inventive concept.

DETAII FD DESCRIPTL%&I 6 The invertuivelconc:(te twiy novxiht])g de&c&lbe(}ﬁog‘e ful‘lg/ herteinafter with
reference to the accompanying ramings THAVHIEH BrePetat BSamants bithe 1RvEAte Toncept are

shown. Howeve(aﬁg%épg%gggncégpgpﬁg%ggnggeeéglpcgg_{ed in many different forms and should not be

construed as limited to the embodiments set forth herein. Rather, these embodiments are provided so

that this disclosure will parthorovgland cempletes anduilliubycameypiie.araredsiithadnventive concept
to those skilled in the art. In the drawings, the thicknesses of layers and regions are exaggerated for

clarity. It will alscabethunderistaockthat wbéinventayeardisepferred to as being "on" another layer or substrate,
it can be directly on the other layer or substrate, or intervening layers may also be present. Like numbers
refer to like elements thraghbut cross-EpGonklig i sir aterocesutsstiaganteadngvasbacdlis 000 according
to an embodiment of the inventive concept. Referring to FIG. 1, the substrate treating apparatus 1000
treats a substraté‘W%%i]Hbeép’?b’é’eg@g&s. The substrate treating apparatus 1000 may a substrate W

using & process gas of plasing, statc. For.examplc. {he substrallrgating, appargtus 1000 may perform an
etching process, an ashing process, a deposition process of the fike “Heréinafter, it will be described that

the substrate treating apRargs }8‘8&%9&9{%3&@%%9&%?&&@%&%%9&%%&% plasma state.

The substrate treating apparatus 1000 includes a process treating member 100 and a process gas supply
member 200.  another embodiment of the inventive concept.

FIG. 11 illustrates a substrate treating apparatus according to another

embodiment of the inventive concept.

DETAILED DESCRIPTION

The inventive concept will now be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of the
inventive concept are shown. However, the inventive concept may be embodied in
many different forms and should not be construed 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 inventive concept to
those skilled in the art. In the drawings, the thicknesses of layers and regions are
exaggerated for clarity. It will also be understood that when a layer is referred to as
being "on" another layer or substrate, it can be directly on the other layer or substrate,
or intervening layers may also be present. Like numbers refer to like elements

throughout.



The process treating member 100 performs an ashing process on a substrate W using a process gas.
The process treating member 100 includes a process chamber 110, a susceptor 120, a baffle 130, an
exhaust unit 140, and a monitor module 150. FIG. 2 is a cross-sectional view of the process treating
member 100, which talglrbaéo.n%the line A-,%' in FIG. 1. Referrlblagoto FIGS. 1 and 2, the process
chamber 110 provides & Space ThviEH 4 PR RS e PEMRY A S U SHAS W e @ #drmed. The process

chamber 110 inc%%mgﬂh@%pﬂe@o}m@gg an outer chamber 112. A space having an open top
surface is formed inside the inner chamber 111. A process gas is supplied through the open top surface

of the inner chamber 1Rerdihadndaral sRRes.pfihe irnahehsmnkarsibbospirvidesi@savirst space Siin
which the substrate W is treated. An exhaust hole 111a is formed at a bottom surface of the inner

chamber 111. Theiaxhaistdiolead 1 TEhprovides arpassageuray long whichibactivéavbyyngducts remaining
in the first space Si are exhausted to the outside. The outer chamber 112 is provided outside the inner
chamber 111. Tha@xtegialddasibestate? id'providudeirihslsubsitpcThratplariigrafek@@habrhambers 112
are disposed to be spaced apart from each other along the circumference of the inner chamber 111. Each

of the outer chanfBEREM D §i5HRE Areerrith &y4BEE BOCHTS SRS HARESASHY B§tEkchamber 112 and the

inner chamber 111. The seconﬂlsb[‘%1 e S§C|C§ Egﬂggastu d from the first space %{%B)éearfgldewall of the inner

ereinatter, 1t,w €SCI1 ate treating a at 1 ms .
chamber 111 an prowéed along the Sietmterence orthe-iret spgacpeo i Phe outsr chaniBer 112 includes

an upper plate 11ga, 2 lwernlals 1A andasievalliaec. Tepreraletaldgnhas one end thatis

fixedly coupled to the sidewall of the inner chamber 111. The lower plate 112b iS disposed below the

upper plate 112aj900 inassra prddRatdsifiseshneaupiedd dheosidewallgfghadanss clvamber 111. The
sidewall 112c faces the sidewall of the inner chamber 111 and connects the other end of the upper plate

112a to the other end of thelower tplaieghh2inbdin®ppésplata 1dRag thectower platetid@®, and the
sidewall 112c of the outer chamber 11 are combined with the sidewall of the inner chamber 1111 to form
the second spac@s8 a process gas.  The process treating member 100 includes a process chamber
110, a susceptor 120, a baffle 130, an exhaust unit 140, and a monitor module 150.
FIG. 2 is a cross-sectional view of the process treating member 100, which
taken along the line A-A'in FIG. 1.
Referring to FIGS. 1 and 2, the process chamber 110 provides a space in which
a process of treating a substrate W is performed. The process chamber 110 includes
an inner chamber 111 and an outer chamber 112.
A space having an open top surface is formed inside the inner chamber 111. A
process gas is supplied through the open top surface of the inner chamber 111. The
internal space of the inner chamber 111 is provided as a first space S1 in which the
substrate W is treated. An exhaust hole 111a is formed at a bottom surface of the
inner chamber 111. The exhaust hole 111a provides a passageway along which
reactive byproducts remaining in the first space S1 are exhausted to the outside.

The outer chamber 112 is provided outside the inner chamber 111. The

external chamber 112 is provided in plurality. The plurality of external chambers 112



The susceptor 120 is disposed in the first space Si to support the substrate W. The susceptor 120 is
provided in form of disk and has a top surface on which the substrate W is placed. An electrode (not
shown) may be provided inside the susceptor 120. The electrode is connected to an external power

supply and generates static electricity by an applied power, The static electricity fixes the substrate W on
2o surface of 16 SUBGERGr BAB HILATHD EETL-TONA g S5 et A SO ol Ot o) may be
provided inside the. sH3CER{Or J20; IP%J‘&QE‘P&&&%&H%é%%ﬁ%%%%@dﬁ&é%@@s%ﬁ%%%é’v ata

predetermined temperature. In case of an ashing process, the substrate W may be heated at a
temperature of apauf2Reheleargesaentiaratediie iisatingseilsi 121amrddid ipelide @ first heating coil
121a provided in a center region of the susceptor 120 and a second heating coil 121b provided in an
edge region of thesusedptomROfilhepticsthanting doihl 21 ehand¢hehaetendlheatipgoealtd 21b heat the
substrate W while dividing the region of the substrate W. The first heating coil 121a and the second
heating coil 121aiors thepieramedhetedf difdieshspern dératlibeDurhe!firgbérebitngcdeded 21a and the second
heating coil 121b heat the substrate Win consideration of a temperature influence caused by an external
environment. ThRRFEEEStor Zo0r o biaGrh &l ardiussmtat b8 ceFarensatiital tdakfsctively transfer
a temperature to the sgbgtrat \W. The %%?Qi%g[ coil nv%tllfgpt nz forci L}/m%%gllsl?ehel%teep substrate W. The

(Hlee % a% 1S, edlef C(i he s1 e inner ¢ , ?wer .
completely treated substrate IS COO In a room-temperature state or ata mperature requwed to

perform the next Rroceps, ;L SUAGaRIBHLROURAY RS SYPPPIIRELRY ASURPR Rk dig2- The support shaft
122 is cylindrically provided to support the susceptor 120 beneath the susceptor 120. The baffle 130

is disposed over thg suseantalidetiidrenbattier Lethislisposerhiofassaa 1apsuacgeof the susceptor 120.
Holes 131 are formed at the baffle 130. The holes 131 are provided as through-holes connecting the top
surface to a botteidesuittagehefither bafilerd:30 hackuoifosoyHonthedead k¢spectipe pégiohatdhe baffle 130.
The holes 131 provide a passageway through which a process gas passes. The baffle 130 may be
grounded. The béftiethaephests migraplore dof Hee fadisarsariidhd] darbiitesstrbteHd Prowdss gas of
plasma state but blocks migration of ions. The free radical has an incomplete bonding and exhibits an
electrically neutr&fstite™dhé!realdaiddrhsk nbss highoredBiiiey A& hardy paHerhs Afocess through
a chemical reactichrgl t%a rﬂeﬁetri on H}ée subs&rsate Vg20n the other hand, since the ions exhibit charges,

C (& ccon ace. . . . .
they are accelerated in"a cons ant direction ac orglng to a potential difference. The accelerated ions

collide against the matefjal Q. e, SyBS IR AR RSHOHR ALY A RINGE TR fiBL s veason, the ions

may collide against not only a photoresist layer but also substrate patterns. The collision of the ions may

result in damagepfdbaeattermmangyatalioninebamk anaaet ebfherpaliemsnithenyariation in charge
amount of the patterns has an influence on a subsequent process. Due to the grounded baffle 130, the

migration of the isutstatbldClsqdde prevaentlthecdisadvantage smpgduling fdodnthideabtisiscepbthe ions.

The exhaust unit 140 allows the first space Si and the second space S2 to be maintained in a vacuum
state. The exhaus2nitlhaclastiodras epfinseedriaaseliranalnovees s wdasnetalgfes 49, and an exhaust
pump 143. The first exhaust line 141 is connected to an_ exhaust hole 111a of the inner chamber 111.

The first exhaustMAETEAY PO ARSI qehs SERGISTHICHY:IFES e (HBHALE A8 &Ps exhausted to
the outside. The exhaustRump a3.iseunied:on S0 IPLEMAAH NG 1 Ealig Srhast pump 143
establishes a vacuum pressure.

shown) may be provided inside the susceptor 120. The heating coils 121a and 121b

heat the substrate W at a predetermined temperature. In case of an ashing process, the

substrate W may be heated at a temperature of about 200 degrees centigrade. The

heating coils 121a and 121b include a first heating coil 121a provided in a center region

of the susceptor 120 and a second heating coil 121b provided in an edge region of the

susceptor 120. The first heating coil 121a and the second heating coil 121b heat the



The vacuum pressure is transferred to the first space Si through the first exhaust line 141. While the
substrate treatment is performed, the first space Si is decompressed to a vacuum state. In the region of
the first exhaust line 141, a first control valve 144 is mounted in a section between the inner chamber 111

and the exhaust pymp 143. The fjrst control valve 144 may o and clase the first e st line 141 and
R R R o e i e s R SRS, prosaure of

adjust an open ratl

the first space Si may, be. agiiRISH,AERENHING RA D& QRIS QIHDR IPRGIRASTAIE WA, Of the first

exhaust line 141. One end of the second exhaust line 142 may be connected to the outer chamber
112, and the othef-g@nddferest may b eanaestrchiadhe dbist exhausiivauddlad eisecond exhaust line
142 may be connected to the first exhaust line in the section between the first control valve 144 and the
exhaust pump 143nAdsecondhtonngeraive dRdsonauntedpmtbacsedandiexhaist limMael42. The second
control valve 145 may open and close the second exhaust line 142 and adjust an open ratio of an inner
passageway of thiesserontPe st fineddof afioimageitucksaofiprasisure ofefiiecsedpiidnsisnce S2 may be
adjusted depending on the open ratio of the inner passageway of the second exhaust line 142. In this

embodiment, it hA&BRERHES HedubsstndVprebiuras Betrilingt shorae forth Spncdsadicalsd s2 are

adjusted by the singl{a ex{;\gushgeugg% Jr3}43 Howeger as sh%yvn in Icﬁheé’ the pressures of the first and

second spaces Si'and's2 may be a gFéléf gf/a%eepséfrbas EERatst %ﬁ’mps TP8asg" Heéf%t,ufgspectively. FIG.

4 illustrates an exahoRie,pf {06 MANICL AL ¢ IRAGHOME A [l RERINNRIGEIG So hgnd 4. the

monitor module 150 includes a first monitor sensor 151, a second monitor sensor 152, and a controller

153.  The firstaipersepsarisongasures a statayssiatinmabihe fysheRags ploduéag a substrate
treating process. The first monitor sensor 151 is inserted and fixed into the sidewall of the inner chamber

111. A portion of thesfipsttmeniietependan bbieistetkiposedioitiedirst space Si. The first monitor sensor 151
includes a plurality sensing units (not shown) which may measure different elements, respectively. Each
of the sensing units mayhtbalgré30nedofpasesheper e rasoeriatibH)-a ghedzifle Vavistibepaadntensity
variation of an electric field, and a density variation of plasma in the first space Si. The data measured in
the first monitor $8A&G8R JERSRShTfe PRI Lafhtrdilaled 3! are forped 8PSt sensor 152 is
disposed in the Oﬂglesépﬁée S2. Thgegec nd oHitl%r sensor.lSﬁjmonitor a rg%solfltro%lvariation of the

are provi as I‘OU% - 8 S nnectin € tog Su €
second space S2. Various devices may be disposed in the sec space SZ. For example, not only the

foregoing monitor module 450.but Alea.iNskdENIces suEhASARINEsSS it LER.conRliRg the substrate

treating process may be disposed in the second space S2. These devices 160 may be directly connected

to the first space ficafdiee IBNgrsarakaLshidwdp tiisueAsailpak MR difierpnceain envbemment between
the first and second

130 may be grounded. The baffle 130 passes migration of free radicals among

constituents of the process gas of plasma state but blocks migration of ions. The free

radical has an incomplete bonding and exhibits an electrically neutral state. The free

radical has very high reactivity and mainly performs a process through a chemical

reaction to a material on the substrate W. On the other hand, since the ions exhibit

charges, they are accelerated in a constant direction according to a potential difference.

The accelerated ions collide against the material on the substrate W to perform a

substrate process. For this reason, the ions may collide against not only a photoresist

layer but also substrate patterns. The collision of the ions may result in damage of the

patterns and variation in charge amount of the patterns. The variation in charge
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spaces Si and S2 occurs at a contact point where these devices 160 are connected to the inner chamber
111. For example, when the first space Si is maintained in the vacuum state and the second space S2 is
maintained in a higher pressure state than the first space Si, a gas remaining in the second space S2

flows into the first srgacte r\}i%gue to th Ieak.ogcurring at the contz%ct oint. The itnfltgence caauésed by the
leak changes the'BVionmer of the Hrt"sPade st Ahd HHEHE ORI treattient'6f H1& 08 strate W. The

second monitor St?a@ﬁ@ﬁé‘é%h@_‘%@d{%ﬁ HeHRIGRSW B1YAAYLD A HEREGANG FRALE R SR pONitor whether

leak occurs at the contact point."The data measured in the second monitor sensor 152 is transmitted to
the controller 153yom tHERQ 1G9t QleliB3sCollects data received at the first monitor sensor 151 and the
second monitor sensor 152 and provides the collected data to a worker. Based on the provided data, the
worker may confirm a stateeefidhe finst Sjad S4. the filshepproSesadias seyoply spreatiero20 supplies a
process gas to the first space Si. The process gas supply member 200 includes a first plasma supply unit
210 and a seconthplisied supphrwmit (280 il RExisyst uniT kedfinstyslessndassapaystihite2l#0.is disposed
over the process chamber 110. The first plasma supply unit 210 establishes an electric field to excite the
process gas into aSpiaaf i &autklingd Suspiles A1ErbEE® §&S of plasma state to the first space Si. The

first plasma supply unit.210.includes a plasma chamber 211, a proces supply.line 212, a power
applying ot 215, and AR SR DTS 1 A AGths Sk AoABes IOE L et Ra M Br the process

chamber 110. A disahiaroq pPagk.|7 DAY &MQPEN 19BykITaGH ARG AR,ARGTL RAHAM Silface is disposed

inside the plasma chamber 211. The upper end of the plasma chamber'211 is hermetically sealed by a
gas supply port 24 fifRepaassIURRMhAREEE o/tiS 6QRNBCIEThtO-INaRI PaaTS1985SHRRRE 212. The

process gas supplied from the process gas supply

the first exhaust line 141. The exhaust pump 143 establishes a vacuum pressure.
The vacuum pressure is transferred to the first space S1 through the first exhaust line
141. While the substrate treatment is performed, the first space S1 is decompressed to
a vacuum state. In the region of the first exhaust line 141, a first control valve 144 is
mounted in a section between the inner chamber 111 and the exhaust pump 143. The
first control valve 144 may open and close the first exhaust line 141 and adjust an open
ratio of an inner passageway of the first exhaust line 141. The magnitude of pressure
of the first space S1 may be adjusted depending on the open ratio of the inner
passageway of the first exhaust line 141.

One end of the second exhaust line 142 may be connected to the outer chamber
112, and the other end thereof may be connected to the first exhaust line 141. The
second exhaust line 142 may be connected to the first exhaust line in the section
between the first control valve 144 and the exhaust pump 143. A second control valve
142 is mounted on the second exhaust line 142. The second control valve 145 may

open and close the second exhaust line 142 and adjust an open ratio of an inner

passageway of the second exhaust line 142. The magnitude of pressure of the second

11



line 212 flows into the discharge space IS. The process gas may be a mixed gas including at least one of
helium (He), nitrogen (H2), and neon (Ne). The power applying unit 213 applies radio-frequency
power to the discharge space IS. The power applying unit 213 includes an antenna 214 and a power
supply 215. The antenna 214 js an inductively coupled plasm (ICF%antenna and js provided in the
form of coil. The 2HES o S04 S R ORI R B2 A DAL PN AR 21 1 Butsice the
plasma chamber 211, The antanng 414 is wound on the plasma chamber 211 in a region corresponding
to the discharge space IS. One end of the discharge space IS is connected to the power supply 215, and

the other end thereof isigigunaasdiment he RO WeH PRI Rl Bs uRbiessRdiotfiarRnsYcurrent to the
antenna 214. The radio-frequency current supplied to the antenna 214 is applied to the discharge space

IS. An electric fieddcime siablisBednia Shardisdinskge gpaceadSdnk baestadiopfidqueRioyeusrent, and the
process gas obtains energy required for ionization from the electric field to be excited into a plasma state.
In the discharge spaeis;Iflasie mespbesvéiticdilytasthisiohedpadtly Sldindibuniorn ba the form of a
vertically symmetrical bell. The inflow duct 216 is disposed between the plasma chamber 211 and the

process chambef4¥gedhe STIGHF Gt BB M hidadIl eesfPEREvEen top surface of the process

chamber 110 and has the Jower end to which g?e ffle 130 is coupl n inflo ce FS is formed
inside the inflow duct 2 ? T%Q{eﬁ lllrslﬁgscvssaﬁ)laeéé é’gr%leec%nﬁ% %c‘h%‘r?ggg %boé’(v:%l f%e'frlue first space Si and

provides a passagewak%i@ﬁ%‘@%ﬁ?l@@éﬁ]%@%ﬂﬁﬁ?&?ﬂ;&%@%ﬁ%ﬁﬁ@%&? FRAGEbRitSSuPPlied to the

first space Si. FIG. 5 illustrates a second plasma supply unit .
sensor 151, a second monitor sensor 152, and a controller 153.

The first monitor sensor 151 measures a state variation of the first space S1
during a substrate treating process. The first monitor sensor 151 is inserted and fixed
into the sidewall of the inner chamber 111. A portion of the first monitor sensor 151
is exposed to the first space S1. The first monitor sensor 151 includes a plurality
sensing units (not shown) which may measure different elements, respectively. Each
of the sensing units may measure one of a temperature variation, a pressure variation,
an intensity variation of an electric field, and a density variation of plasma in the first
space S1. The data measured in the first monitor sensor 151 is transmitted to the
controller 153.

The second monitor sensor 152 is disposed in the second space S2. The
second monitor sensor 152 monitors a pressure variation of the second space S2.
Various devices may be disposed in the second space S2. For example, not only the
foregoing monitor module 150 but also other devices such as a process kit 160
controlling the substrate treating process may be disposed in the second space S2.
These devices 160 may be directly connected to the first space S1 of the inner chamber

111. In this case, leak or a difference in environment between the first and second

12



Referring to FIG. 5, the second plasma supply unit 230 includes a process gas supply line 231 and a
generator 232. The process gas supply line 231 has some regions disposed in the second region S2 and
is inserted into the sidewall of the inner chamber 111 to make the end of the process gas supply line 231
disposed in the first sp e Sé he#orocess as su(f)glxvine 31 may. be {)é’é)vided in thed resl?ective second
spaces S2. The SP8EEs3 GAS SASSH it LM EGHRHEE HEIoHsss GALES thE HaGRTESIEh B the first space
Si. The generatof, 3¢ 5 MAYNIEd OPFNE RIBRESHIRT SRR UPE A3 L IR ARNGIAIY wdgutablishes an

electric filed in an inner passageway of the process gas supply line 231. The process gas obtains energy
required for ionizgtien Ao the plestrc figld o haaxsitac aiona PRSR siatenlhapresess gas of plasma
state may be supplied to the edge region of the first space Si according to driving of the generator 232. As
semiconductor integration increasesiant hakterizpde SAses ithete iSra kpogsiindaatdor high process
uniformity with respect to a center region and an edge region of a substrate W. The second plasma
supply unit 230 atidiekaligusimpiiedeirentrogedstgad e tHbiengevesgibbydheHeakidtanggidheSi to enhance
throughput for the edge region of the substrate W. Hereinafter, the procedure of treating a substrate
using the foregoifity SOBSGRte kiR SRR AR RATFHOWIHE AE L+ BEELSE Ib5SUOSU§ifn¥ a substrate W is
placed on the susceptor 120, thte heatinglg?ils 121a %nd 121b provi(t:ied [ %de th%%usce%t?r 120 generate
heat to heat the subistrate W at' & predetermined temperature. The exhaust anit 140°8pplies a vacuum
voltage to the firgf, spage, S Al INEREERd SRACERa.AIoWINathe firstsnagr Shand dhg Rpcond space

S2 to be maintained in a vacuum state. The process gas is supplied to the discharge space IS through

the process gas sy iBgdlid andexsaitas dntortbe plasma state by the electric field established at the
antenna 214. The process gas is supplied to the firs space Si through the inflow space FS and the holes

131 of the baffle 130. ATthe saroketiids, diiepsokbessgasdhpthsifinat statetis supplietl tanthkeedge region of
the first space Si through the process gas supply line 231 of the second plasma supply unit 230. The
process gas remesgeshnphstoresiseidyeredateridss threcsllipndidatyvo ByysdductSfeehetiteiuring the
substrate treatment are exhausted to the outside through the first exhaust line 141. The first space Si
is maintained at &AIGEtetARe ROV R SATEKIB Ao rh Tt St eParfSh a vacuum state during the
process. An electric fiel&ihis established bgi the Process aslof plasma statet. h hte interg?l environment
of the process chamber |se£ff%cc?tsesog%sysﬁg External enviro?PrﬁeeSn%.pﬁ%cresesx%\ar%pﬂe,ear11rsexs Ma emperature

maintained less Hanhednside.ob eRiABESHIAMRES +HACIRRR LIS AAL EpRRIAIUTe of the process

chamber 110. Especially, a temperature of the edge region adjacent to the outside drops significantly.

The temperature degRdGuEEH LYY wats M8MailRrg Byside the process chamber 110 and forms a
byproduct layer on an inner side surface of the process chamber 110. The byproducts are provided as
particles in a subsequeihpfosgsssafaseppiygbie? $0 bsdisestid .oFar theipreasorhatheee lisla requirement for
an apparatus which is capable of minimizing an influence on the external environment and monitoring the
internal environmiistfgstinkasne ceBrl: Harnbié) csrblishes antiigetric field to excite the process gas

into a plasma state and supplies the process gas of plasma state to the first space S1.
The first plasma supply unit 210 includes a plasma chamber 211, a process gas supply
line 212, a power applying unit 213, and an inflow duct 216.

The plasma chamber 211 is disposed over the process chamber 110. A
discharge space IS having an open top surface and an open bottom surface is disposed
inside the plasma chamber 211. The upper end of the plasma chamber 211 is
hermetically sealed by a gas supply port 217. The gas supply port 217 is connected to

the process gas supply line 212. The process gas supplied from the process gas supply
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The process chamber 110 according to the inventive concept forms a second space S2 maintained
vacuum between the outside of the process chamber 110 and a first space Si in which a process
treatment is performed. A vacuum space has a low heat transfer rate and thus reduces a temperature

influence caused b xternal environment. Since thg influence caused by the external temperature is

reducod by the LG CEAA e 4 NGB Re o1 (LB TG IORarRS 1B SEhE Tegion i the i

space Si may be.uni I intal ] onitor module 150 is provided
HOLTBED Y DANAING el P SEEO0F FRAGE SRR

to monitor a state variation of the first space Si in realtime. The first monitor sensor 151 monitors a
temperature variation, arpsgssiie.yRFaiahi o MAGRIHRYRAtiRR R M wleelrisfieldnavd a density
variation of plasma in the first space Si in real time. A result measured at the first monitor sensor 151
serves as data topletelsnin€heyhsteate pieatingiu difé imitydet he secand Mamdor genscugdy monitors
occurrence of leak caused by devices that are directly connected to the inside of the inner chamber 111.
Since a result mé&d8ured at the second monitor sensor 152 is provided to a worker, the worker may
monitor an influence of the second space S2 on the first space Si in real time. Since conditions of

respective regions of thefirt kel $ise IASHALY rRamtdiratmiy iaBA P 9diegoing substrate

treating apparatus 1000 sug?tfrate érteat'ing iformit be enhanced. FIG. 6 is a cross-sectional

. ovided iy t or CP1L. .antenna 1S wou WO or moge times, on the
view taken alongpﬂ]e ine AA IR I8 accorﬁlng 0 another embodimént SF the nvehtive concept.

Referring to FIG 1%M%§m8&9lljie(§u9§§mp%ﬁﬂ[%é Sgaseally-Rrovidan fo surund agyinner chamber

111. The outer chamber 112' forms a second space S2 along the circumference of the inner chamber

111. The secondPpREr<RANIRIES A $hap& kg SpoRlindipgnthe Jist spase-Sk A Py ality of monitor
modules 150 are provided in the second space S2. The monitor modules 150 are arranged to be spaced

apart from each othiee¢ dighgrteaiceitnferemncetod thehsgoord spate2$2.and thd Gthdr isnd cross-sectional
view of a substrate treating apparatus according to another embodiment of the inventive concept. FIG. 8
is a cross-sectiorib¢gidis gfaunded.

The power supply 215 supplies radio-frequency current to the antenna 214.
The radio-frequency current supplied to the antenna 214 is applied to the discharge
space IS.  An electric field is established in the discharge space IS by the radio-
frequency current, and the process gas obtains energy required for ionization from the
electric field to be excited into a plasma state. In the discharge space IS, plasma may
be vertically established with a distribution in the form of a vertically symmetrical bell.

The inflow duct 216 is disposed between the plasma chamber 211 and the
process chamber 110. The inflow duct 2160 hermetically seals the open top surface of
the process chamber 110 and has the lower end to which the baffle 130 is coupled. An
inflow space FS is formed inside the inflow duct 216. The inflow space FS connects
the discharge space IS to the first space S1 and provides a passageway along which the
plasma generated in the discharge space IS is supplied to the first space S1.

FIG. 5 illustrates a second plasma supply unit 230.
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process treating member, which is taken along a line A-A' in FIG. 7, and FIG. 9 illustrates an example of a
monitor module shown in FIG. 7. Referring to FIGS. 7 to 9, a process chamber 110 includes an inner
chamber 111, a first outer chamber 112, and a second outer chamber 113. The inner chamber 111

forms a first space Sllr#h{a first %)Lg_.%cé'lamber 112 i’s disgos?d outt%igoe. thf: inner chamber 111. The first
outer chamber 112 forms 488844 shacE ST TR SPEEE Witk thehner CRATBEPIIT THE second space

S2 is separated from, ihe, (71, SPACcE 2k LS 53t oyter ghamber ke s RRRVSEd.INspiyrality. The first

chambers 112 are spaced apart from each other along the circumferénce of the inner chamber 111. The

second outer chaghss i axhibitgascydintricalsbapgianthisriisnasest tarwinwnehthadaner chamber
111 and the first outer chambers 112. The second outer chamber 113 forms a third space S3 in a space

with the first outerhahsierden 1d thakbenthind spaeeS3exhibitspalyinigestmipdisposedifirit éixfraust line 141 of
an exhaust unit 140 is connected to the inner chamber 111 and a second exhaust line 142 thereof is
connected to thesirse Sdter Bivaprisepsiges sppthirtinexddustyihe pragidddetexreapsttiyiseraadis connected to
the second outer chamber 113. The first exhaust line 141 may exhaust a gas in the first space 51 to the

outside and allowWRMETiPSt sgAEPBERS B MARRARNEdh SYRRISTIRISESES SHhie Hisculsd Biust line 142

may exhaust a gas |n the seco%sp e S2to th tside and allow the second space S be
antained i & VA e 11 EIE pres 15 iRy SRS S BT agbce 53 and

allow the third spage 2310, 3% BANRNGI 0. KAGHUTFRIE, ms@%&@g%domﬁ@%%&@yst lines 142 and

143 may be connectéed to the first exhaust line 141 between a first control valve 145 and an exhaust

pump 144. Contredyvalyess EASand It meyebesmamnind arihersasrRda@nenthiichexdavgllines 142 and

143, respectively. The magnitude of a vacuum voltage applied to the second and third spaces S2 and S3
may be adjusteddependiid tohopeitddiios optinenesnirol VElegsolds gmcbidlasma sittarngtbeely, a vacuum
pump may be mounted on each of the first to third exhaust lines 141 to 143, and a vacuum voltage may
be individually apphedetbterbefpdgadegiig dphedssSiprsS3l according to driving of the generator

232. As semiconductor integration increases and feature size decreases, there is a
requirement for high process uniformity with respect to a center region and an edge
region of a substrate W. The second plasma supply unit 230 additionally supplies the
process gas to the edge region of the first region S1 to enhance throughput for the edge
region of the substrate W.

Hereinafter, the procedure of treating a substrate using the foregoing substrate
treating apparatus will now be described below.

When a substrate W is placed on the susceptor 120, the heating coils 121a and
121b provided inside the susceptor 120 generate heat to heat the substrate W at a
predetermined temperature. The exhaust unit 140 applies a vacuum voltage to the first
space S1 and the second space S2, allowing the first space S1 and the second space S2
to be maintained in a vacuum state. The process gas is supplied to the discharge space
IS through the process gas supply line 212 and excited into the plasma state by the

electric field established at the antenna 214. The process gas is supplied to the firs
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The first space Si and the third space S3 are maintained in a vacuum state during a substrate treating
process. As the third space S3 is maintained in the vacuum state, the first space Si may be minimally
affected by an external environment.The second space S2 may be maintained in a higher pressure state
than the first space Si qgthe third space SB.%ege second manitor sensor. 1 % may measure a pressure
variation of the sG] LONCHE o MNP HHEUREY I0RR LaR Lokl BIES 151 AHdPE60 directly

connected to the ingide,of Re JRELG %’&bﬁEs]rﬂé's81?&%&@5@5’18@1‘(@9%@1%58&8?ﬁléﬁ?&e S2 may be

maintained at the same pressure as the first and third spaces Si and S3. Since the pressure of the

second space SZjseaHahiedhiaieifhecfis.sRassSinanintlnance cadsasBY aepwrencesof leak at a
contact point may be minimized A process gas supply member 200 has the same configuration as

described in the @hodisehofdnted aptcbwilsivnidyerdesedhadlia fusthetcd@taiByprofiGs 10 is a
cross-sectional view of a substrate treating apparatus according to another embodiment of the inventive
concept. ReféprngdtduAIa tiosubstiraseiteanndeisuriisabairs thkiddhe goipideetimboglirerissthat the substrate
treating apparatuses 1000 and 1000’ are inductively coupled plasma (ICP) type substrate treating
apparatuses. Howdgsst ingdiidirate treating apparatus 1000" may be a capacitively coupled plasma

(CCP) type substrate treating apparatus. A shower head 170 is disposed in a first space Si of an inner
chamber 111, The shon Bl RERAAET s HRBEL Biet Bl SO E ot M CR s 171 are formed on

a bottom surface, gf, fag, ShOWeriRGad Lk ﬁd?e%?ﬁgt%%ﬁr&%‘és.18%Seféi§tﬁg§f‘e‘1’diE%E’tﬁbﬁ'i’k%@ower head

170. The upper electrode 180 is disposed to face atop surface of the susceptor 210. The susceptor 210
is provided as a lgygE pIeEEods;s 6F pragess@as supplied into the shower head 170 through a process gas
supply line 212 may be uniformly supplied to the first space Si through the injection holes 171. When
power is applied to the Tppateiattrodeddbnfrohthaprextesabipbaver Hippdy dPMheantetedtric field is
established between the upper electrode 180 and the susceptor 210 and the process gas is excited into a
plasma state.  emreuREnEhdmberalpkisiprstdtad toupsidethamneme dgsiodan the imide ofiter chamber
112 forms a second space S2 in a space with the inner chamber 111. The second space S2 is a space

separated from tHS RFSEEH&Eaehy LD dreenaniiBethd! fimer e dPaRP e B kit% 60 and a monitor
module 150 are %rsovidel?yin Ehe second ? ace. S2

pecially, a temperature of the edge region adjacent to the outside drops significantly.
The temperature drop cures byproducts remaining inside the process chamber 110 and
forms a byproduct layer on an inner side surface of the process chamber 110. The
byproducts are provided as particles in a subsequent process of treating the substrate W.
For this reason, there is a requirement for an apparatus which is capable of minimizing
an influence on the external environment and monitoring the internal environment of
the process chamber 110 in real time.

The process chamber 110 according to the inventive concept forms a second

space S2 maintained vacuum between the outside of the process chamber 110 and a
first space S1 in which a process treatment is performed. A vacuum space has a low
heat transfer rate and thus reduces a temperature influence caused by the external

environment. Since the influence caused by the external temperature is reduced by the
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Gases in the first space Si and the second space S2 are exhausted to the outside through exhaust lines
141 and 142, and the first space Si and the second space S2 are maintained at a pressure lower than an
atmospheric pressure. The first space Si and the second space S2 may be maintained in a vacuum state.
FIG. 11 illustrates a sHbstraFtéztr ating a &arat S according to an(c)lther gmbodiment of the inventive
concept.  Refdftify t0F CURTIRS W S O L SER S AIG ApHIEiecT686” iR B, a process

10, unli

chamber 110 f“r%%é”ﬁ"ﬁgﬁsb@ éﬁgﬁgquﬂggﬁtggg&nber 113. The second outer chamber 113 forms a third

space S3 in a space with the first outer'chamber 112. The third space S2 exhibits a ring shape. The

inner chamber 111, therfjrgt QetsrLhaRbEr H2nanehihgoasron® QUuirisambablils ag.connected to
exhaust lines 141, 142, and 143, respectively. Gases in the first to third spaces Si, S2, and S3 are

exhausted to thevatitside dhriotitilstheexdhiistchhemd 4 1THAR samd i3 sdiserfirst taottitoes spaces Si, S2, and
S3 may be maintained in a vacuum state through the exhaust lines 141, 142, and 143, respectively. The
second space S2eamgiierehirdasace [SS ey beatirairtanaen e vactanmosaeleirin§ddorocess. For this
reason, the first space S2 may be minimally affected by an external environment. Alternatively, the

second space SZHAIBE I AHATEIPEPASHIE MR M ESERE thah tHEX iR paCe S AMF A Yhird space S3.
A second monitortst n§ort152 measures g pressure variat(ilon of the econdtsgtace S2to r.rgonitor whether
leak occurs at a 3on_%1clfspgllﬁ{1 ]b(gt\sfféltse%a} prsoeé‘é%ssaﬁiilaféff) SEHa ees_%l_nsg e TR & _5%5%? 111.
According to emiedignents ahiRG, OMRBHYS GRRERRL KIRGEHE sPRALONL %f&é\ﬁ@eﬂﬁ’é({‘é%‘ a substrate

treatment is performed is uniformly maintained, a substrate is uniformly treated. In addition, an influence

of external tempefiatiie QhibaePRGR:IhakuUbsHaleeatmaet is performed isminisaiaed k addition, the
condition of the space in which a substrate treatment is performed is monitored in real time. While the

inventive conceptheascbeémpairticsdasty $5owmpranddesctiwedew]tiha efelenoeajonexaimplary embodiments
thereof, it will be apparent to those of ordinary skill in the art that various changes in form and detail may
be made therein Withose @& rrtiengiroipren S Spirithaddssepgse St thecvientive concept as defined by the

following claims. ) - ) ) ] _
Since conditions of respective regions of the first space S1 are uniformly

maintained by means of the foregoing substrate treating apparatus 1000, substrate
treating uniformity may be enhanced.

FIG. 6 is a cross-sectional view taken along the line A-A'in FIG. 1 according to
another embodiment of the inventive concept.

Referring to FIGS. 1 and 6, an outer chamber 112'is cylindrically provided to
surround an inner chamber 111.  The outer chamber 112' forms a second space S2
along the circumference of the inner chamber 111. The second space S2 exhibits a
shape of ring surrounding the first space S1. A plurality of monitor modules 150 are
provided in the second space S2. The monitor modules 150 are arranged to be spaced
apart from each other along the circumference of the second space S2.

FIG. 7 is a cross-sectional view of a substrate treating apparatus according to

another embodiment of the inventive concept. FIG. 8 is a cross-sectional view of a

17



What is claimed is: 1. A substrate treating apparatus comprising: an inner chamber in which a first
space is formed, a first outer chamber surrounding the inner chamber and forming a second space
separated from the first space; a susceptor disposed in the first space and adapted to support a

substrate; a first exhaust line connected to the inner chamber an austing a gas in the first space
o the auside: PO ERLL RS B AT A ot it B 1 weating the

substrate to the fifﬁfs&%?%h%?ﬂnple & Monites. mesiule disneses dn he second space and adapted to

monitor a state of the first space.
Referring to FIGS. 7 to 9, a process chamber 110 includes an inner chamber

111, a first outer chamber 112, and a second outer chamber 113.

The inner chamber 111 forms a first space S1.  The first outer chamber 112 is
disposed outside the inner chamber 111. The first outer chamber 112 forms a second
space S2 in a space with the inner chamber 111. The second space S2 is separated
from the first space S1. The first outer chamber 112 is provided in plurality. The
first chambers 112 are spaced apart from each other along the circumference of the
inner chamber 111. The second outer chamber 113 exhibits a cylindrical shape and is
disposed to surround the inner chamber 111 and the first outer chambers 112. The
second outer chamber 113 forms a third space S3 in a space with the first outer
chamber 112. The third space S3 exhibits a ring shape.

A first exhaust line 141 of an exhaust unit 140 is connected to the inner
chamber 111 and a second exhaust line 142 thereof is connected to the first outer
chamber 112. A third exhaust line 143 of the exhaust unit 140 is connected to the
second outer chamber 113. The first exhaust line 141 may exhaust a gas in the first
space S1 to the outside and allow the first space S1 to be maintained in a vacuum state.
The second exhaust line 142 may exhaust a gas in the second space S2 to the outside
and allow the second space S2 to be maintained in a vacuum state. The third exhaust
line 143 may exhaust a gas in the third space S3 and allow the third space S3 to be
maintained in a vacuum state. The second and third exhaust lines 142 and 143 may be
connected to the first exhaust line 141 between a first control valve 145 and an exhaust
pump 144. Control valves 146 and 147 may be mounted on the second and third

exhaust lines 142 and 143, respectively. The magnitude of a vacuum voltage applied
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2. The substrate treating apparatus of claim 1, wherein the first outer chamber is provided in plurality, the
plurality of first outer chambers are disposed to be spaced apart from each other along the circumference
of the inner chamber, and each of the first outer chambers forms the second space; and wherein the

monitor module is provided to (il ectlv d spaces he substrate treating apparatus of
Claim 1. wherein RISt SUEPRUNBEIE SroUTicH BIRALF LSl ARREPIIRE B A58 HHEY Shamber: and
wherein the secofd shace &XNIbitsa,share of ring surrounding the first space. 4.The substrate treating
apparatus of claim 1, wherein the first outer chamber comprises: an upper plate having one end

connected to a sidewall\gfcthgierchambepump nthjWer R distrsest brlawthanirper plate and
having one end connected to the sidewall of the inner chamber; and a sidewall facing the sidewall of
the inner chambexkndtdornedling e atharvendof tbieapppey plaiedioidoellgthgreddoahttadower plate,
to third spaces S1 to S3.
The first space S1 and the third space S3 are maintained in a vacuum state
during a substrate treating process. As the third space S3 is maintained in the vacuum
state, the first space S1 may be minimally affected by an external environment. ~ The
second space S2 may be maintained in a higher pressure state than the first space S1
and the third space S3. The second monitor sensor 152 may measure a pressure
variation of the second space S2 to monitor whether leak caused by devices 151 and
160 directly connected to the inside of the inner chamber 111 occurs. Alternatively,
the second space S2 may be maintained at the same pressure as the first and third
spaces S1 and S3.  Since the pressure of the second space S2 is equal to that of the
first space S1, an influence caused by occurrence of leak at a contact point may be
minimized.
A process gas supply member 200 has the same configuration as described in
the embodiment of FIG. 1 and will not be described in further detail.
FIG. 10 is a cross-sectional view of a substrate treating apparatus according to
another embodiment of the inventive concept.
Referring to FIG. 10, it has been described in the foregoing embodiments that
the substrate treating apparatuses 1000 and 1000' are inductively coupled plasma (ICP)
type substrate treating apparatuses. However, a substrate treating apparatus 1000"
may be a capacitively coupled plasma (CCP) type substrate treating apparatus. A

shower head 170 is disposed in a first space S1 of an inner chamber 111. The shower
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wherein the second space is formed by combination of the upper plate, the lower plate, the sidewall of the
inner chamber, and the sidewall of the first outer chamber 5. The substrate treating apparatus of claim
1, further comprising: a second exhaust line connected to the first outer chamber and exhausting a gas in

the second space to.the outside. . 6. The substrate treating apparatus of claim 1, further comprising: a
process kit iapolt i 18 SRRORE LHack Pt dgtea DTN A S LO L PRI brocess. 3. The

substrate treating, 3PRAGIE OLARITH b WIRERIN-HHe MEnEAL IRV COMRIIFRSosed infifighanonitor sensor

fixedly mounted on the sidewall of the inner chamber having a portion exposed to the first space, and

adapted to measyigRStala vasiatipn abpeedikst:Sacs) Anfkposed oIREORNELPRRHHRE senROr disposed in the
second space and adapted to measure a pressure variation of the second space. 8. The substrate

treating apparatusi@kptairnl 0, whies einddpeci stnivomibeidsensarn sneasliesdt. leaspionesofa temperature
variation, a pressure variation, a magnitude variation of an electric field, and a density variation of a
process gas in threfiriedpriedhe showgr ik $UbH Srravahreprmes appanpls bheRiimnawbherein the process

gas supply member comprises: , S
uniformly supplied to the first space S1 through the injection holes 171. 'When power

is applied to the upper electrode 180 from an external power supply 190, an electric
field is established between the upper electrode 180 and the susceptor 210 and the
process gas is excited into a plasma state.

An outer chamber 112 is provided outside the inner chamber 111. The outer
chamber 112 forms a second space S2 in a space with the inner chamber 111. The
second space S2 is a space separated from the first space S1 by a sidewall of the inner
chamber 111. A process kit 160 and a monitor module 150 are provided in the second
space S2.

Gases in the first space S1 and the second space S2 are exhausted to the outside
through exhaust lines 141 and 142, and the first space S1 and the second space S2 are
maintained at a pressure lower than an atmospheric pressure. The first space S1 and
the second space S2 may be maintained in a vacuum state.

FIG. 11 illustrates a substrate treating apparatus according to another
embodiment of the inventive concept.

Referring to FIG. 10, unlike the substrate treating apparatus 1000" in FIG. 9, a
process chamber 110 further includes a second outer chamber 113.  The second outer
chamber 113 forms a third space S3 in a space with the first outer chamber 112. The

third space S2 exhibits a ring shape.

20



a process gas supply line disposed in the second space, connected to the sidewall of the inner chamber
and supplying a process gas to the first space. 10. The substrate treating apparatus of claim 9,
wherein the process gas supply member further comprises: a generator mounted on the process gas

supply line and adapted to excite a proc as.into a plasma sate. 1é. The substrate treating apparatus
of ol 1. further compSG A CaIRD L R S AR g 178 IS0t e Ember outsice the

first outer chambgy and forming & ihird. sRacersenaraiesomane seeond.spageiand-a s exhaust line
connected to the second outer chamber and exhausting a gas in the third spaceto the outside. 12.
The substrate treatingsaRPARLYS10CAINIL hndUERE CAMRNSING the outside through the exhaust
lines 141, 142, and 143. The first to third spaces S1, S2, and S3 may be maintained in
a vacuum state through the exhaust lines 141, 142, and 143, respectively. The second
space S2 and the third space S3 may be maintained in a vacuum state during a process.
For this reason, the first space S2 may be minimally affected by an external
environment. Alternatively, the second space S2 may be maintained at a higher
pressure than the first space S1 and the third space S3. A second monitor sensor 152
measures a pressure variation of the second space S2 to monitor whether leak occurs at
a contact point between a process kit 160 or the like and the inner chamber 111.
According to embodiments of the inventive concept, since the condition of a
space in which a substrate treatment is performed is uniformly maintained, a substrate
is uniformly treated. In addition, an influence of external temperature on the space in
a substrate treatment is performed is minimized. In addition, the condition of the
space in which a substrate treatment is performed is monitored in real time.
While the inventive concept has been particularly shown and described with
reference to exemplary embodiments thereof, it will be apparent to those of ordinary
skill in the art that various changes in form and detail may be made therein without

departing from the spirit and scope of the inventive concept as defined by the following

claims.
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an exhaust pump mounted on the first exhaust line; and a first control valve mounted on the first
exhaust line between the inner chamber and the exhaust pump, wherein the third exhaust line is
connected to the first exhaust line in a section between the first control valve and the exhaust pump, and

a control valve is Oltmte .on the third exhaust line. 13. The substrate treating apparatus of claim 5,
further comprising’ 4 first exhaudt pump mounted on the first exhaust line; and a second exhaust pump

mounted on the second exhaust line. 14. A process treating member comprising: an inner chamber in
which a first space is formed, a first outer chamber surrounding the inner chamber and forming a

second space separategd from the fist8Pae8iing apparatus comprising:

an inner chamber in which a first space is formed;

a first outer chamber surrounding the inner chamber and forming a second
space separated from the first space;

a susceptor disposed in the first space and adapted to support a substrate;

a first exhaust line connected to the inner chamber and exhausting a gas in the
first space to the outside;

a process gas supply member adapted to supply a process gas for treating the
substrate to the first space; and

a monitor module disposed in the second space and adapted to monitor a state

of the first space.

2. The substrate treating apparatus of claim 1, wherein the first outer
chamber is provided in plurality, the plurality of first outer chambers are disposed to be
spaced apart from each other along the circumference of the inner chamber, and each of
the first outer chambers forms the second space; and

wherein the monitor module is provided to the respective second spaces.
3. The substrate treating apparatus of claim 1, wherein the first outer

chamber is provided along the circumference of the inner chamber; and

wherein the second space exhibits a shape of ring surrounding the first space.

22



a susceptor disposed in the first space and adapted to support a substrate; a first exhaust line
connected to the inner chamber and exhausting a gas in the first space to the outside; and a monitor
module disposed in the second space and adapted to monitor a state of the first space. 15. The

process treating membey of claj 14bfurther c%)mprisirﬁgt: a se and oui)er chi%gr‘nger surrounding the first
outer chamber outside tfie first OUtSF CHAMBSF AR PEARING 4 Tt dp AR 88 A S5 the second
space; and anthingl e {ine connected to the second outer chamber and exhausting a gas in the

third space to the outside.

16. The process treating member of claim 14, wherein the monitor module

comprises: a first manitspespnsoninadnmatinischancthe sidawallidfrine innecshiaseber having a
portion exposed to the first space, and adapted to measure a state variation of the first space; and a

second monitor sensor digpasadain dhesedbalh spaceppatphdaphechioingemsuiel ajgressdre variation of the

second space.

the sidewall of the inner chamber; and

a sidewall facing the sidewall of the inner chamber and connecting the other

end of the upper plate to the other end of the lower plate,

wherein the second space is formed by combination of the upper plate, the

lower plate, the sidewall of the inner chamber, and the sidewall of the first outer

chamber.

5.

The substrate treating apparatus of claim 1, further comprising:

a second exhaust line connected to the first outer chamber and exhausting a gas

in the second space to the outside.

6.

The substrate treating apparatus of claim 1, further comprising:

a process kit disposed in the second space and adapted to control a substrate

treating process.

7.

The substrate treating apparatus of claim 1, wherein the monitor

module comprises:

a first monitor sensor fixedly mounted on the sidewall of the inner chamber,

having a portion exposed to the first space, and adapted to measure a state variation of

the first space; and
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17. The process treating member of claim 16, further comprising: a process kit disposed in the second
space and adapted to control a substrate treating process. 18. The process treating member of claim
16, wherein the second space exhibits a shape of ring surrounding the first space; and wherein the

monitor module is provided in gluraljt , and th 1SB(|)l§|£%IiI%/tgg monléor modules areglsposed to be spaced

apart from each other afbig e TRESHILB]E &SP Ras R TP RS BN &1im 16,

wherein the first B%ts%{ucei\%@gﬁ{niggﬁos%gglthgpp&'spaced apart from each other along the circumference
of the inner chamber and forms the second space; and wherein the monitor module is provided to the

respective second spaces. 20. The process treating member of claim 16, further comprising: a second
exhaust line connected to the first outer chamber and exhausting a gas in the second space to the
outside. 21. A substrate treafihg suiedinae womprigpparatus of claim 7, wherein the first monitor

sensor measures at least one of a temperature variation, a pressure variation, a
magnitude variation of an electric field, and a density variation of a process gas in the

first space.

9. The substrate treating apparatus of claim 7, wherein the process gas
supply member comprises:
a process gas supply line disposed in the second space, connected to the

sidewall of the inner chamber, and supplying a process gas to the first space.

10. The substrate treating apparatus of claim 9, wherein the process gas
supply member further comprises:
a generator mounted on the process gas supply line and adapted to excite a

process gas into a plasma sate.

11. The substrate treating apparatus of claim 1, further comprising:

a second outer chamber surrounding the first outer chamber outside the first
outer chamber and forming a third space separated from the second space; and

a third exhaust line connected to the second outer chamber and exhausting a

gas in the third space to the outside.

12. The substrate treating apparatus of claim 11, further comprising:
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providing a process gas supplied to a first space in an inner chamber to treat a substrate; and
monitoring a state of the first space by a monitor module surrounding the inner chamber and disposed
inside a first outer chamber forming a second space separated from the first space. 22. The

substrate treating method oflgzlai{n 21, WhereirdJ a qﬁs in the first space is exhausted to the outside through
an exhaust line connect&d T8 THE TP TSR P ARG S the Se¥8hd space is maintained at a higher

pressure than the first SR3GS: qontm?@alwﬁcﬁ}ﬁt&?&@?ﬁ?ﬁﬁ@ﬂﬁﬁmﬂg g&g\;gémgelm\ﬁ/gerein the first space

and the second space are maintained at a pressure lower than an atmospheric pressure. 24. The
substrate treatingyngthedraf lairhak pirgiein the monitor module measures at least one of a
temperature variation, a pressure variation, a magnitude variation of an electric field, and a density
variation of a process gashtieiinehirstispadcauidJiddie substriatedrdatiitg mxathediaé dlaire@dnwherein a
second outer chamber is provided outside the first outer chamber to surround the first outer chamber and
forms a third spabetsepathstécs fromintie decanditbpaveauaneimp, and a control valve is mounted on

the third exhaust line.

13. The substrate treating apparatus of claim 5, further comprising:
a first exhaust pump mounted on the first exhaust line; and

a second exhaust pump mounted on the second exhaust line.

14. A process treating member comprising:

an inner chamber in which a first space is formed;

a first outer chamber surrounding the inner chamber and forming a second
space separated from the first space;

a susceptor disposed in the first space and adapted to support a substrate;

a first exhaust line connected to the inner chamber and exhausting a gas in the
first space to the outside; and

a monitor module disposed in the second space and adapted to monitor a state

of the first space.
15. The process treating member of claim 14, further comprising:

a second outer chamber surrounding the first outer chamber outside the first

outer chamber and forming a third space separated from the second space; and
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wherein the third space is maintained in a vacuum state while a substrate treatment is performed.

a third exhaust line connected to the second outer chamber and exhausting a

gas in the third space to the outside.

16. The process treating member of claim 14, wherein the monitor module
comprises:

a first monitor sensor fixedly mounted on the sidewall of the inner chamber,
having a portion exposed to the first space, and adapted to measure a state variation of
the first space; and

a second monitor sensor disposed in the second space and adapted to measure a

pressure variation of the second space.

17. The process treating member of claim 16, further comprising:
a process kit disposed in the second space and adapted to control a substrate

treating process.

18. The process treating member of claim 16, wherein the second space
exhibits a shape of ring surrounding the first space; and

wherein the monitor module is provided in plurality, and the plurality of
monitor modules are disposed to be spaced apart from each other along the second

space.

19. The process treating member of claim 16, wherein the first outer
chamber is disposed to be spaced apart from each other along the circumference of the
inner chamber and forms the second space; and

wherein the monitor module is provided to the respective second spaces.
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20. The process treating member of claim 16, further comprising:
a second exhaust line connected to the first outer chamber and exhausting a gas

in the second space to the outside.

21. A substrate treating method comprising:
providing a process gas supplied to a first space in an inner chamber to treat a
substrate; and
monitoring a state of the first space by a monitor module surrounding the inner
chamber and disposed inside a first outer chamber forming a second space separated

from the first space.

22. The substrate treating method of claim 21, wherein a gas in the first
space is exhausted to the outside through an exhaust line connected to the inner
chamber; and

wherein the second space is maintained at a higher pressure than the first space.

23. The substrate treating method of claim 21, wherein the first space and

the second space are maintained at a pressure lower than an atmospheric pressure.

24. The substrate treating method of claim 21, wherein the monitor
module measures at least one of a temperature variation, a pressure variation, a
magnitude variation of an electric field, and a density variation of a process gas in the

first space.
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25. The substrate treating method of claim 24, wherein a second outer
chamber is provided outside the first outer chamber to surround the first outer chamber
and forms a third space separated from the second space; and

wherein the third space is maintained in a vacuum state while a substrate

treatment is performed.
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