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SUBSTRATE TREATI NG APPARATUS AND METHOD

CROSS- REFERENCE TO RELATED APPLI CATI ONS [Ooouuwmwnwmummm"
U.S. non-provisional patent application clainms . g

priority under 35 5 U S.C. 119 of Korean Patent

Appl i c BURSTRATEIDREAONID ATARATUSANOMETHOIBL,
2009, the entire contents of which are hereby

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON
[ 0002] The present invention disclosed herein relates

met ich vacuum bsorb substrate [ 0003] A
[ol%ltbtq ﬂtogr yvgc‘é%‘spfﬁ’g Shodlagpﬁtﬁﬁtt tﬂplégttgtg ?1§m§51§“émty apder 35
s of fabricating_a sem conductor device
Ueﬂ% i Yats ef RSregr PAISE! QBBACAHAN A a 12005 981 BHe hked anyMarch 31,
mer or a mixture of a photosensitive material and
9p e\erre congnsiaueleaghgrebydhcqipaeisd Segerance.
perfornmed to form photoresi st patterns on a
substrate, and then, patterns corresponding to the
photoresi st patterns are transferred onto the

substrate whi BAGKEGROWND @FTWE INVENTBIGRr med on t he
substrate are etched. Such a photosensitrve pol yner

[UO@ZH ef er regk bRs@® iAvédhish Qﬁ?csféséa hef réat@g ¢§ %Ss%bstpate treatmg
which fine patterns are fornmed on a substrate usi

a;% a004s] brfdnﬁt%fh%ﬁr Gk b r@?gr?lcuahgo%r @sttrage 84 rtglg,gg’psf)gratus and

sem con fac uring proc

1940k esi St use in a process of form ng
m? hiod: %ﬁlrchv??uuﬁjag?sé’sthgs%%gﬁteas a line or space pattern

r ion inplantation process is mainly renpved from
HostD | SRR AT Sr pLpcess, (5 a0l ¥ empved from

fabricating a semiconductor device. The photoresist includes an organic

photosensitive polymer or a mixture of a photosensitive material and a polymer. -
Exposure and etch processes are performed to form photoresist patterns on a

substrate, and then, patte'ms correspondirtg 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

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.

T

*G00002*



10

15

20

25

Xiiaiaraaxx e et orerr el ~~~~ ~I~ *000002*

[ 0005] An electrostatic chuck in which a substrate is

fixed using a sinple clanp or an electrostatic force

is used in a conventional ashing process. [0006]

However, as |inew dth of a substrate becones narrow,
[oops] 2 pr Oﬁﬁséectfb%&gﬁuglgliﬁ 3’@‘531?1} al dubbiSacd Idg fgfxgélutsintgoa simple

i mprove uniformty of the s ate usin
[ bst r at UCKi . _As
o8B Ih RO B e e R RER A B et

ity. ternatively, the supstrate may be chucked
(881" Bebh enliBRVidte,AbashbsTae pecomebrTagan, anéa process
mai ntajn a vacuum state during processing. SUMVARY OF
bepamep NFHRAEON F0dIfBOY o Ty vavierniity eftthosupstone dsing a
a substrate treating apparatus and nethod that chuck
canvsuikanat substrafsiohyckingrppmane  dis fafresudn peodubGiBBha¥ be reduced
present invention also provides a substrate treating

dappapatrumakind Atetraddelyhaic smyiritdaiaa€ BRAQRHALIHRN: vacuum
bet ween a substrate and a vacuum chuck. [0009] The

cHucRS Eldtwel &y @1¢ HFAc Al &0m R g%§cu%rr§é{9t%tdh§ihg Hc%?stirgjl g
apparatus and 15 nethod that nmay control a Sorptl
bet ween a substrate and a vacuum chuck according to
regions of the substrate. [0010] The present invention

al so provides t,F rat us and
met hod t hat maaSﬁNﬁsI 34 di fference.
1] Th resent .invention also provides a substrate
[({or%git ? ng ib‘g IrEEDs Hrghon O’r?r‘é‘a?ﬁoé Rairatipyeating r apparatus and
proguction yield and quality of a substrate. [0012]
methed dhate ek Lyubstrgie ypiag amressareatitierencear ovi de substrat e
treating apparatuses including: a housing including
[0998] nner Ehapreserd iveentiomabshuoviiles avitsiratearaadag apparalieand
is defined in a top surface thereof, the vacuum chuck
mpthiod ghad insyyos@daseiabsdrpton hetefees paaisrhe andebgh@h sandk. a
substrate; a pipe through which a gas within
[0009] The present invention also provides a substrate treating apparatus and

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
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

the inner space is exhausted to the outside, the pipe being coupled to the housing; a
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25 the inner space is exhausted to the outside, the
pi pe being coupled to the housing; a 2 vacuum punp
di sposed at a first position of the pipe to control a
pressure within the inner space; a pipe valve
di sposed at a second position of the pipe between the
vicutudtpuni}P8ispdRl a@Bdirk R sMHOHIMBe bheIBLBn@N Y, ;?iie&.ﬁ{% Win the
pipe or to control a flow anount of a gas flow ng
inhBt §atde RbPal ] Lhcluding a first
1nI Bl Hatdl& RpPYa @Qﬁgﬁg&?&twggcohg %tosm?)H 19 tléeg%la?nfbﬁt&egn Sy first

I ne having one en connecte 0 eV

g . ted to th I bet the first
pdsiondidthe B0 FE R GRG ol S FoRilioar 1 Prirdre gy vgnount of a

OﬁEnLng.andhclosLeg the first |line, [00. 13] In some
BBV FrERPsthe MRe: \ARE AU KU e LR atuding @ rfirinkine beving one end
second |ine having one end connected to the first

cqrppeied & theevrcrna Rale andrilieortbenent cormeticed 3o thelfipe dktwecen the
and the other end connected to the pipe between the

firsbneditign amdltheheecemt poritipoaid b dirst wabee ap@Rgoad JadiNg the first
di sposed in the second line to open and cl ose the

limecond line. [0014] In other enbodi ments, the vacuum
line may further include: a third |[|ine having one end

[oeashect edint dntdE&mbbdisients]! e ASINE Qﬁetntﬂzg' %ﬂﬁéﬁ%lﬁ?ég& §e(c):ond

and the first 15 valve and the other end connecté

; J¥ToNel ' Ly t
i R Y DA b S RELIERS] ety b B R B BRS pyfir:
V7Y Bt bR eI 54 % pip denyCtir e Abrghe nd the second

substrate treati .appay.at uses include: a housing
P‘?Sﬂlﬂnua‘? ysem rYﬁB/% dispaecd infthe sgcond ding de opra and slasmthe@cond
.chucks in which vacuum hol es vacuum absor bi ng a
lingipstrate are defined. in top surfaces thereof,

respectively, the first and second vacuum chucks being
[@ﬂéfed apkir ethey pwhpdimehtsothveyaduant Hee nmyefurti@ainelude: a third
_pi pe through which a gas within the inner space is
linedivaringt @t ¢nd dohecoerd Bi the firgtHmeiepeedrathd §ac@UPhEIE ah® the first
t he housing; a vacuum punp

-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.

[0015] In other embodiments of the present invention, substrate treating
apparatuses include: a housing including 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
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

pipe valve disposed at a second position of the pipe between the first position and the
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di sposed at a first position of the pipe to control a
pressure within the i nner space; a 25 pipe valve

di sposed at a second position of the pipe between the
first position and the 3 housing to open and cl ose
the pipe or to control a flow anbunt of a gas fl ow ng

hduBing to toBen Rhd Eloséitheipisd or toNNARY h MSwORR GRS § A 9‘6% & into
to.the vacuum hol es of the first vacuun1chuck an e

thOIHIRs: @@ﬁjstcl@rm"ﬁ%ﬁﬁ oh@nebh o‘}{n@&e@%"{'ﬁ? Q/a&g.\ m SIes Lot thﬁ: first

position and the seco position; "and a onI

f flr i vi,sion | .
Vag{cl)%lﬁ%c ﬁ &k El?dqhter?ghe\f ae%:luu mhegfééjstogg © PIRS PSLYSSA df"?/gisltj B?ﬁmon and
o a first yvalyve i sposed in the first i
e SR Pty P H0SPE 1R adedirorn s, Shovisiorsline
s divided fromthe first line, and the pipe, the
being senregicgetoobenyasgumnkples oFithy sedead fyaceum dhugles; a dimst valve
auxiliary val ve disposed in the first |ine between the
digiosedi énl tipo§ist ilion betdeanhe dividediposition,es volfich fies 8ivissén line is
vacuum chuck, the auxiliary val ve opening and cl osi ng

ditided Tnf tresfirst lime;andnite pipe] thesironvalvd ¥eent oSRASAEkiAP the first
the division line, the division valve openhing an

lirtd; @f latigilibRey i /dispdaed i he- ﬁrE&%et&b&n&ﬁ%w‘?M?@s%ﬂtaﬂd the

the substrate treatlng appar at uses nay f

vacREhUffes & (REGRR @aéd ‘1(' dﬁﬂﬁlaﬂl daicQ ggg Gh %e %‘é OI]OFIEE the

first line between t I Vi pos1t|on

| at h t th bet
“thets! %us??gf‘?%nnir‘w%(ﬂ KRBRA LB, dPiion e B dBtian e

n.t.he.second I|ne the second val ve
opgagﬁ g i‘% 89?‘%0‘3 H&S-second Iine. [0017] In ot her
sﬂgfdlnents the substrate treating apparatuses nmay
[0 her Innvomgienbedimgpisdthe; substnate itiegtinmeapnarauses may further
. connected to the first line between the divided
inglydetd gnsomthling heving pre endabanmeated to He foshliere lmeleen the divided
connected to a gas supply part 20 supplying a gas to
pestppl gnd He fes vehvecandhefithat end nenneared ta thdlipigk valwéen the
di sposed in the third line, the third val ve opening

hoasthgedndsh@gecohe pbéitiost dndnesech@Ddle ikpsdetiih 11 266nd line, the
enbodi nents of the present invention, substrate

sebé@PYdIfgopening 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
supplying a gas to supply the gas into the ﬁrsf 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

thereof, the vacuum chuck being disposed in the inner space to vacuum-absorb a
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nmet hods i nclude using a substrate treating apparatus
i ncludi ng: a housing including an inner space; a
vacuum chuck in which a vacuumhole is defined in a
top surface 25 thereof, the vacuum chuck being

di sposed in the inner space to vacuum absorb a 4

suBSBRET Abfpe ﬁir(ﬂlgrﬁew}lmho&'%gs %lt}ﬁgtgeegrﬂ'{%ﬁ%géy i %@1?}1}%@% the

space I s exhausted to t out si e pl pée
I e Lhg: vacuum pu di sposed at .a
oFUERER 135 DTS 4B AR RIR T RBSE e b« v

wi.t hin.the i nner space; a pipe valv di sposed at a
POSUIo8 N :%es PIPCol? S?IRfcﬁ e é’lrﬁé‘“%ew Enthenmney sR3ce)H @spiPf ofplve
.and the housing to 5 open and cl ose the pipe according
digppsedat %%%%‘h?@“&n ofHae PHsdetEgsadhe Grst pesidemandothe dousing to

fl ow anbunt of a gas flowing into the pipe; and a
opgacudmldseribe pivel agdomdingatof the giressimeeof thawineg spave oenal control a
connected to the vacuum hol e and the other end
flowamechedf 4 gad flewpigiato thetpiys and Aeyatinis tink asdbdifs adiist line
the second position and a first val ve opening and

ha¥hSéregnt R8nddcteli tolthéacubien 3¢ BSE hebenek ERALIRI B IORM pipe
including: maintaining a first 10 pressure between the

bétivE&t tHROf st ?Gglti@ﬁl ddnhhﬁfﬁg&?ﬂg&‘?ﬁ&{ LM ERD vta@g opening and

substrate | carried I nner space an
[ ni i pe..valve.tq maintain the. .
o138 (SR BRT P Rl aRL PR R0 R TR, b dBeineen e
reater than the first pressure; nd .qpeni_ng t he .
PPTSRER DYRIOR o ik BRI ep Atsssispal RPERPR Y178 e cubiate is
hole at a third pressure |ess than the second
ek &1ip dhe apsr s and) petishy aipsoins thp ik yelve 40 enaintain the
the 15 vacuum chuck. [0019] In sonme enbodi nents, the
prsspyse waths the dardr rgaerettho derond yprésaurehgreater theh tlgkefirst pressure;
suppl ying a processing gas into the inner space to
angr qreesy thh dirg wabier tatreaimtaema préseurs whigiin alicevdcaum hole at a third
vacuum absor bed on the vacuum chuck. [0020] In other

pressnodiesethts thet seeondasrossd, itlieeeiveyy ViadidrR@bsdrb @leiiliBstrale on the
second 20 line having one end connected to the first

vdcui@ dhatween the vacuum hole and the first valve and
the other end connected to the pipe between the

[dto%?' ng apdsdhe fsitfents, 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
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
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position; and a second val ve di sposed in the second

line to open and cl ose the second I|ine, wherein,

after the substrate processing is conpleted, further
conprising opening the second valve to maintain a

di fference between the third pressure and the second
12sOFE SEAIE aVhretiofsia Rf exiRUsheterseto k
punload t he 2%bstrate froﬁ?thé¥ﬂ§agLS%F%ﬁJ2ngF%%%z P%the
véﬁh#hﬁﬂ&@er enbodi nents, the vacuum|line may further

I nc a third Iine having one end connected to the

t lin n the vacuum hol e an first
[dfd%ﬁ e an dFt ?1@ Wﬁ}? embodimeits, gb? ggeten m§ éga% & inclpde: a
! as . to supply the gas into the first |ine;
thHHﬁpnﬁ%’taHi%‘P’ d’“g &nd é%ﬂ%%g dthe first e bgiveen theyacuun bels gnd the
and close the third Iine, wherein the unl oadi ng of
firshualye pad therosher gnd lsernacied |t dizag senn pary sunrhwng higasito supply
valve to supply a gas into the first line, thereby to
theedas tiaforthe Hstdinfef, @enéncthird bed wedispdsee it hhe chifdr BsSter €pen and
and the second pressure within the previously set
closne thiddlih&)GRRyeih thewe Baddi D16f tHRIHABSH A& Rirfher {RBiding opening
unl oadi ng of the substrate may include closing t t he

thei tRied Walv¥ Qo slififZ 3] gak MInt¥he Bt aneem%%#)'yqs '}ﬁzﬁﬁtahhfﬁetﬂf&gnce

pressure may be greater than or equa tot first

b&@%é{?‘fl‘l‘é%lrc{ glggsﬂ'e Ll t%%@%k {1%‘?{ sre W ng ev1ousﬁ MAT gzglége.

present invention, Prappar-a

l "Iﬁéﬁd?n R R PTG AP o b b SRR Thay

egi on of top surface thereof and second
GHFH%ﬁE%p@Fé &fined in a second region, which is
dlfferent fromthe first region, of the top surface,
[4023]vacuuln reiutkerbenbrglimprspobe dhird prdseurt mmer be preter ttigan or
vacuum absorb a substrate; a pipe through which a gas
eqyial 1 the firse prespee. space i s exhausted to 20 the outside,
the pi pe being coupled to the housing; a vacuum punp
[(024)osed ht evenfdthies tembodsndntOst the prdsentihpition, w@BEAtOlreing

pressure within the inner space; a pipe valve
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 vacuum chuck being disposed in the inner space to ;/acuum—
absorb a substraté; 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
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di sposed at a second position of the pipe between the
first position and the housing to open and cl ose the
pipe or to control a flow anount of a gas flowing into
‘the pipe; and a vacuumline conprising a first line
havi ng one end connected to the first 25 vacuum hol es
M o8N A t th
th???%@“ﬁ%%ft{bﬁoﬁﬁa%éﬁﬁ”mﬁe‘ 8@%%3“%32%8 P A Ind e fir
V, and | gsing_t rst .line. The fi
rel B R0t RRRT R ERD P e o S Gn (R i <dee
e e |on may i ncl ude an edge region. [0025] In sone
g¥bodi ments, the vacuumline may further include: a
%ﬁgind 5 I|ne havi ng one end connected to the first
[002RE bet wWeswmerranhqdimenty.he yasuvor Bse arad futker ifiglngd: a second
val ve and the other end connected to the pipe between
linemvinguaicregd anungcted to sl firstilipo bétvieom thedfirsthiacaurh ihoges and the
havi ng one end connected to the first Iine between the
fifst wslve \aad ubiendiiodr esidagudhnedied fib rthé pl v@waad thBowidehnd the
end connected to a first gas supply part supplylng a

segésd p&yitsoHd Rl irll NBedRTidg ¥R éxﬂleccfn'nEétEd kd B ikt ﬁﬁa’é:B&qreen the
val ve 10 disposed in the second line to open and cl ose

flItSh %accu%ﬁp Reiel I A8: thé Qﬂstavgl{@o Gl \{ﬁé Yher %éa Fc%ﬁgectiog& é] ﬁrlsh gas

ltne to open and se t

e nts he vac her i nc

S“%bﬂ E o HOBATE Y o b S e LA TR e, Lt
gy inwhgles anq t he ot her end connected to a

lﬁ?oég (7 &0 §7R0PE 1 1IN OREE Nt Flost dhea sgsrrd dinee ang ethird valve

the second 15 vacuum hol es. The vacuum | i ne may

leIEPrSF‘iHH‘rt E Hird ddrs toppep and plops the thisd/ling connected to

t he second vacuum hol es and the other end connected to
[00R26]1 i r stin| ¢ther pebadimantshibe acnsh limcauaynfintiee snchuntt 4 fieurth
first valve; and a second pressure controller disposed
linen hatihg dneuertdh conmeetetiotoc tiat seond icesa Uidesvahdithe tdilger end
fourth line. [0027] In still other enbodi nents, the

conaettedntd | N @ravdyre f ¢OntrldE Hutnpc botdtesllife a2Prek e t\‘htﬂlh NBe second
havi ng one end connected to the second vacuum hol es

vaRemtHigesOtTRIva8Mén 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
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 fonrth
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

housing and the second position; a sixth line having one end connected to the fourth
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connected to the pipe between the first position and
the second position; and a fourth valve opening and
closing the fourth line. The vacuum|ine may further
include: a fifth |ine having one end connected to the
fourth line between the second vacuum holes and the

lifcOBEdWEel ahY &cadtd VAguat Meleseiith %%nﬁ%%egal.(/? -l ethgi &ffer end

bet ween the 25 housing and the second position;
[ L ' ted to,the f th 7
S L 15051 09, 805106 SHIRRLEE 50 L Bl U5 Do o e
he, ot} d ted t d .
ol 5 DR R TPse 2 e EN R medp gp EETaRee Add inseand

fourth line; a fifth valve disposed in the fifth |ine

a §ixthoplye diprpsed Bt seh kg torppensad clpselthegixth kinp. val ve
di sposed in the sixth line to open and cl ose the sixth
line. 5 BRI EF DESCRI PTI ON OF THE FI GURES [ 0028] The
acconpanyi ng figures are included to provide a further
under st andi NBRYVEF DESGREXENONIOF AHE SIGURES ar e
incorporated in and constitute a part of this

[0028%i f i caTh®Nacchhm@arkiagi Agsrek ! !a#éStiﬁ@{l@ede)@WBl'(Wi&e a further
enbodi nents of the present 10 invention and, together

udetdtarlditey Se®e PreehGRvertRnY Gnd Qreeﬁ‘l%l?g%;e%ribg@gfgoﬁ?t@{ela part

the present invention. In the figu [

o - [ ' trate.treati appar at us
o B arSPREE, ! SRl TS ERE i Sl h AOER! ftesen
. [0030] EIG is.a.view of .a vacuum chuck according to
1“%%‘95’ B We"ﬁ‘ézlelo?’“ﬁi*se ‘feﬁ%“qﬂ%‘s EFVE IR BHNCiplys 91 fhe present
.FIG 3.is a_schematic view of a substrate treating
XN, dheiEBedi ng to anot her enbodi ment of the
present invention; [0032] FIGS. 4A through 4C are
[0828)s i | | BKE rlaisiarghem atitheiewatfer subetdt ngatimedppechius according
according to the present invention;
to an embodiment of the present invention;

[0030] FIG. 2 is a view of a vacuum chuck according to an embodiment of
the present invention;

[0031] FIG. 3 is 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;

[0033] FIG. 5A 1s a cross-sectional view of a vacuum chuck according to
another embodiment of the present invention; |

[0034] FIG. 5B 1s a plan view of a vacuum chuck according to another
embodiment of the present invention;

[0035] - FIG. 6 is a schematic view illustrating a portion of a substrate treating

apparatus according to another embodiment of the present invention;
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20 [0033] FIG B5A is a cross-sectional view of a
vacuum chuck according to another enbodi nent of the
present invention; [0034] FIG 5B is a plan view of a
vacuum chuck according to another enbodi nent of the
present invention; [0035] . FIG 6 is a schematic view

[00B6pSt I atp1ag 785 H%Eﬁén@ﬁlcqfle\@ iBR3LR AL Sokidalf J‘&Jﬁsﬁ)‘aﬁe treating

appar atus accordi ng to anot her enbodlnent of

appfﬁﬁﬁgtccdrﬁf‘ﬁ%qg aﬁ@ﬁleLSerLQ&cﬁr%LntF 3She § PrePent Fnveit ergat ' C view

l'ustrating a tion o bs trea
ratu ordln t 9. anot her enbodi nent o _
[08BTE et 1TTB R Bricemalic B iussrane g pogiog %ffé’rﬁ’gﬁﬂr?tﬁtreatmg
V|em1|IIustrat|n a portlon of a substrate treating

AR ACERIEELH Iaanh@r $BbAHBERER! therBrsaFdrenBen.t he
present invention. 5 DETAILED DESCRI PTI ON OF PREFERRED
EMBODI MENTS [0038] Preferred enbodi ments of the
present invention will be described belowin nore
det DETMERD BESCRIPTTON OfcPREFERRIED | B BORIMENTS
The present invention nmay, however, be enbodied in

[00B8] er entPretiiid @fbBodifetisdoMeie BRs&ANBVEMBA $4ll 3R described
limted to the enbodi nents set forth herein. Rather,

b Vesg rﬁ&@c&‘td’m Wltﬁﬁ f&enddf @thg%c%%M%HMﬁggs Tlhe present

di scl osure will be thorough and co
h t
mtf (j[) So}éng A ?X/avér ﬁef\ %rglggc;%?@ nT%I?%rc%E ?Sr{%% ani;lrgl\{e é Plfehceonstrued

er at

nsi.o ers and d for
asciugfﬁ Fy0aFe HrmeiRat oA rHOBEFE e, SSE S are
ew of a su rate treating apparatus according 15

PrpyiaghSe HBb AT h@*ﬁ?loalfret% bstaerengh and, eareplsis, anshil Efuly cpnvey

is a view of a vacuum chuck according to an
the sesgioriha prssent ey eprier emthopmskahied orthe pOOAD]s, Re tler figures. the

to FIGS. 1 and 2, a substrate treating apparatus 1
dimgpsioniesf layerp A BEEing grepenagedro®d for ghktyd ilhemetiat.i ng

part 200, an exhausting part 300, and a
[0039] FIG. 1 is a schematic view of a substrate treating apparatus according
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
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

vacuum chuck 120, a closing cover 140, and a shower head 150.
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vacuum | i ne 400. A substrate treating process such as
an ashing process is 20 perfornmed by the processing
part 100. The plasna generating part 200 generates
pl asma required for the substrate treating process to
supply the generated plasma into the processing part
[OhQQ] The W%U%ih(pq oBahtiud Oar?)fltﬂr?elﬂsﬁ%ﬁcg ?Ei qul‘l av!/hignr {e>3shing
gases and reaction by-products wi thin the procéssing ©
- t.he,outside. .[OD41] K Specifically, the
pE5E 1S B AR RE 5 Broken SSFh g et S8mes in and
vacuum chuck 120, a cl gsj ng cover_ 140, and a shower
ek FetrRG 06 Al el bR B bU0. 1 b aDRSnERLY hened or
sp%ce 111 in which the ashing process is perforned.
clpgeddpett AR choping upem b iRl as suthis doat éonseomBs Am exhaust
and goes out is defined in a sidewall of the housing
halg gnot Thewnpisrdefiged iR a bettopenedcoof thel lmseidg Y0 an exhaust gases
openi ng/ cl osi ng nenber such as a slit door (not
within\thg inndnspexd AUk thréughcd gipé BO0 tish oMM be idssceiBéd Agg. i N a
bott om surface of the housing 110 to exhaust gases

[004Bi N t hehd RAGKUNS RAGE 124 it NEGIHEE B RhPGmd a
mﬁlp be describéh | at er. [do4é$k%he vacuun1c%ﬂ%% ggOOfthe

hdlindl $RP$S abiblurh JatS?]drH NGE sabafte W;Tﬁfle LAGuD %Hﬁ(l:kn 9 2% %—%s a

to vacuum absorb e substrate € vacuum chuck

: [ | ay;. pl at h . Vacuum hol es 122 for )
cif bl i P a B RoRR 07 e PP o g e W are
t surface of. the.vacuum chuck. 120. The vacuum hol es
def%%d dPe® oA 5 WEAME t4 odds cHgndoles 122 are
defined inside the vacuum chuck 120. The vacuum hol es
coppocted &0 sahntberelirqugha hole slefingchinsitiegthe vacuum Ehudsel20. The
described later to suck air existing in a space
visgimdwiestI9@ aropomgrieddea difsttline 4\ A chrwitl fvg cllesctiBOd binet ta suck
bottom surface of the substrate W The vacuum chuck
aifl 20 stiegyiniarnsphclectwten tasop aurtachefitiervatburh @hudkeli ang atdd@om
substrate Wseated during processing at a previously
sisfitce pf decsdbiige WenMmerakuid .chdcl 156 nlyNnéB¥e R8east one heater
di sposed to ascend and descend along a hole that is

foy lehii @ thle Ysub St 1B v tsBA0H Alrif § BrotREHITHCE B&K/mlaglg" set processing
t hereby | oadi ng and unl oadi ng the

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.

[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,

are defined in the closing cover 140. An inducement space GS for providing the
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substrate Won/fromthe vacuum chuck 120. A support
shaft 123 for supporting the vacuum chuck 120 is

di sposed on a | ower end of the vacuum chuck 120. 20
.[0044] The cl osing cover 140 and the shower head 150
are di sposed above the vacuum chuck 120. The cl osing

pla&y € ﬂoJ«ﬂ'er thoudh IR0 e AB1RNo WRPEIoWRPHEJOMS 00k dERAG inside the
hou5|ng T10 and is coupled to the housing 110 to cover

o 48P l.oS yer ,140,is cou

cl%gﬁ ﬁgvrle?ll ggrrg\ %813]%%1& Itﬂg precs ?t %%)d%?lnrﬁakhe i chgglent gpace GS

hthrou he pl asma generated in the plasma
Zﬁéﬁé? fﬁghﬁﬁ’ #1980 i s introduced, 25 are defined in

the cl osing cover 140. An |nducenent space GS for

[8943Yi di ngT g‘h ghowe hspdd i 1 flisnpssg deivesadhe elosingmosifel 40 and
holes to the shower head 150 is defined inside the

the [vaeiumy clwskek2011Gpragcbo pldismg floving éntp thesipdecement space GS of
enbodi nent. the inducenment space GS has an inverted

thk ucloghg sdoagre 140 Q4G Jthel kebssacndy dearrd dibGhd Faclivepesack 120.
bet ween the cl osing cover 140 and 5 the vacuum chuck

SPetiidally S Eea¥hdwite® Hedsis® fsl @paadi gt an tiiferl (iiher @I RMe of the
space GS of the closing cover 140 onto the substrate

hausﬁr%amﬁaefacérmovtﬂeqﬂm&h@ﬁ# %3%9 Gs Gk fdGald Yovd yﬁo. A

shower head i's di sposed an | nner uppef’sur ace
h 0 nduce ce
PR RIS aé%eg@e PE4El i By AP GFRAPEE T

yin | asma i s.defin the hower head 150.
[0?’3‘6? b0a8) &%8‘[‘)‘&%%&”6&}%&%& s giant st FotmneE psen of he
an upper portion of the cI05|nq cover 140 and
Cl@%‘ﬁ% caygsl @wedpgeagrﬁe%e BI3EHER Jo swrPly dtregerertedoplagnainto the
into the inducenment space GS within the closing cover
iniycement epasiedshivithentbe stdsing geet 19400The plebmaesnegating part 200
magnetron 211, a wavegui de 212, a plasm source part
i2h@es andagnetras 214 upprayeguibe 21242 pln{a0@47de Pame213, and a gas
magnetron 211 generates a mcrowave for generating the
sypphstube 214nd t he wavegui de 212 connected to the
magnetron 211 induces the m crowave

[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 reaction gas necessary for
generating the plasma to the plasma source part 213.

[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 clesing cover 140, and

the plasma generated by the plasma source part 213 is supplied into the inducement
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generated by the magnetron 211 to the plasma source

part 213. The gas supply tube 214 is connected to the

pl asma source part 213 to supply a reaction gas
necessary for generating the plasma to the plasna
source part 213. 20 [0048] The plasma is generated

as, § i
S o e ne Sk bR e oY Supof R Y el e
M cr oway er at fromth gnetron 211. [0049]
V%%@nbﬁﬁgﬁégggﬁgg@%ggF@“@?éwﬁg13‘upled to the closing
r 140, and_ the plaspma geperated by the plasm

[@&Yﬂice parhe s¥hausung pat| 084S  diingsed Belpidkiie diwegassing part 100.
space GS of the closing cover 140 and is sprayed onto
Theexhayptane pare3 A wao e RIRssHFewithiadhemnehipeke 1D0of the housing
t hrough the shower head 150. [0050] The exhausti ng

1 papnd @d@usts ag i e bghsh elhsvexhhesting gres¥iOrigelpdgst thd e 310 for
The exhausting part 300 controls a pressure within the
exlnetingsthagesed Withf thelirndrapsdend 1 dF tHelkbwing €03 WIS SutdiBe and
internal gas. The exhausting part 300 includes the
aﬁ/'a@lﬂnﬁ%@mfponoefbh%uﬁfrbmggttﬁke BRSHE WHHDKKE fer LAREM 11 of the
space 111 of the housing 118 to the outside and a
h¥@sm@punp 320 for controlling the pressure within
the 7 nner space 111 of the housing 110. [0051] The

' 310 i g}s d on a lower portion of .the housi

9 o 10 Bk 2rh s et ioh 4RO RE aedin 410 o

the reaction by-products within the inner space 111 .
Qg7 § RSSRSUBIGH 1 0FRIPE S256h 409 tireactiog DBeRiGAEies Bfthirtibe imner

pi pe 310 is connected to the exhaust hole to _ _
sRashmlidi ehtle Woesing H0j spetxhgped 1hhe pissegeeof Woupimeg310 is

110. [0052] The vacuum punp 320 is disposed at a first
cgosicteflon the exhavdiehqlé pe corBnB@icate Thiéh vac irumer ppam@ 820 of the

forcedly sucks the gases within the inner space 111 of
holendblfsi ng 110 to control the pressure within the

I nner space 111 of the housing 110.
[0052] The vacuum pump 320 is disposed at a first position L1 of the pipe
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
a first pressure P1. The first position L1 is sufficiently spaced apart from the housing
110.
[0053] A pipe valve 330 is 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

flowing into the pipe 310. When the plasma is supplied into the inner space 111 of
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Al so, the vacuum punp 320 sucks the reaction
by-products within the inner space 111 of the housing
110 to exhaust the sucked reaction by-products to the
outsi de. Wien the vacuum punp 320 is operated, the
interior of the pipe 310 is maintained at 20 a first

- theMBasiHE €1k peHoemlthe SlbsRAR! tPéaGH% kém'efsog'%%d)ez{/ag?% !‘é 30 partially

spaced apart fromthe housing

i ' second, position L2 hetween
YR Y B3I WRRTAE Bl ol FESEN b R ueiu i g ece
i s_disposed,. and the housing 110. The _pipe valve 330
1@3@8?‘%’#&"% |ﬂbf§8gh frenshetrasizgest thopipr S1LY. the fanspspace 111 of
anmount of a gas 25 flowing into the pipe 310. Wen the
thﬁﬂ“g’é‘ﬁ*agiléoéﬁ Bintaiged gt @ se¢nnd; IPfﬁ-‘é?Flr@ngc dhelsecafd pregutehB? is
housing 110 to performthe substrate treating process,
gicpler Plapdhe drsy @r&saregilr t Aatdrdingdp ehs ptesentpinfeddiéht, Mbellows
the gases and reaction by-products within the inner

segpadlee, @Hith g shrenhans teeetnidd BugNoddiadRREARERASSERRIR o 2
the pi pe 310, the inner space 111 of the housing 110

prieSsuf@b MhRtRe dirdiad be AEAN4L RE BHeUWaR P30 The second
pressure P2 is 5 greater than'the first pressure P 1.

[0dBaPr di NgALQ LR 1RESPETE c%ﬂ%ggh & mc?' \I'a%ugxgl }{o?e\gﬁ@&zg %lgiltrol a

val ve, which 1s shrunk an xtende a |l ongi
' ! [ t o ressure qf injected air.,
PELEEEMAN AECRIARMokS 15, SRESAHIS, BsulathiRE Ve Dhipotpges =
4 i onnect.ed to the vacuu oles 122 to control a
fifsy Dot ) SRERHRE (e vickim AT 28 %o S5 pigg i ¢ Gagang. ine 420
the vacuumline 400 includes a 10 first line 410
CUgRHEE the &rstt hae ¢Ae (o heriped] Oy 22third linp é3pisprpl@ng a gas into the
second |ine 420 connecting the first Iine 410 to the
figst pee 410 and firsiithrguglh tardiadves i pl 42 ngnd 4§ aswhink aretdigposed in
first line 410, and first through third val ves 411,
thg First thnodghtBird likes ¢h0.2426., ahds4iisedpien and biesd thie Sirsttthio@plg bhird
third lines 410, 420, and 430 to open and cl ose the

lifigsr4d 0, 420 a3, héspelctisleiynes 410, 420, and 430,
respectively. 15 [0055] Specifically, the first line

[0056] has, opeifRalycaRNast Btk 400 hACoYAEM Bonnected 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 fo’r
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
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

between the vacuum holes 122 and the first valve 411 and the other end connected to
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hol es 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 Iine 410. The first valve 411 is opened or

th:QL ggﬁeﬁ Ot ek Ot felhduBigg P eSS ftﬁe W Lot Bobiign Y AC U gk@feéalve

When 20 the second and third val'ves 421 an

43" B¢ 8#8%1?9 a?@@ﬂ)eﬁlue[hé séc%&)g\{ﬁr f%% 1dls Bseal) q € ISehc Bd i}tne 420.

interiors o vacuum e naln a

third SSun, The t press re P3 is ,
e aebnd siae L os dpenedion ﬂasq%stogroegio A T AT
the first pressure P 1. OSQ% The_ second I|ne 320
4Raandoths @R Jiterct 2 t‘%hftnh@ef 580 hied yalges 45 and 431 are
bet ween the vacuum holes 122 and the first valve 411
cleged, anvkthgtshegndevdve dhinscansded.ghe imer ipacgilgé d1ige housing 110
bet ween the housing 110 and the second position L2. A
cosgoamicateaivith thel Atst flme 4dpeanigngiualid detresiengdiffeeensebetidben the
line 420 is disposed in the second |line 420. The

thire pescure 23\ d4Relsdcendpreade er. cl osed to control
pressures within the first line 410 and the vacuum

[obs7es 122thdMheda iideesshiHagon@RAd E{?ﬂﬂe@teﬁ% Y}%sﬁr%tlﬂneam li;]éggveen

are 5 cl osed, and the second va i'S opened

thE nﬂ@{un’? FB@Fe‘I?I l:b% ]angth% l’i]i?st II%H;' i ?ly g‘récg the oqmendgcao%gesc} V&L%)Qa gas

rst 0 gradua crease a

suB3h o8 “erhahrrﬂd B FRR s naEsdhel e RoTBLL AT 155 1

the first line 410 hetween the vacuum holes 122 and
SUPREY e rsteivesd gas B thenfirst Hee i berd dhel teltindéi der erening and
gas 10 supply part 435. The third Iine 430 receives a
Clg%s" theghird Hmed@d is dpppsedparthe 4881 tiwe 43UppThe pavesupply part 435
received gas into the first Iine 410. A third valve
std89 afgas topepninghastdredcgasSntogtht Meird hine d30.0 Ate48Ppliedl gas may
di sposed in the third |ine 430. The gas supply part

indl88e astimregasa gdlow comstopphlye e, stiteesbigand b pr@sirbeegulator
third line 430. The supplied gas may include an inert

4paBay BeldiPoscOpdtivetn Ml 94€ sdgdty partf435t88 AShirdhveéd430. The
pressure regulator

flow control valve 434 controls a flow amount of thel 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
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 1s 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

into a first space FS and a second space SS. The first and second spaces FS and SS
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15 432 may be di sposed between the gas supply part 435
and the third valve 430. The flow control valve 434
controls a flow amount of the gas supplied fromthe
gas supply part 435. The filter 433 filters the
supplied gas, and the pressure regulator 432 controls
: ; S dJ : e.flrs nd o
P R P ol AR B 28 SRl g R B Openines
I ' t , i>S..supplied into the .
12388 138 b TRREh ol ABBRE W ORI iE sbBL S € ggtinea in
.Thus, t di.fference between the i rd ressure_P
sideti Tt & i B T cLEoRD BB o b A S e Each of the
[0058] FIG 3 is a schematic view of a substrate ]
ORCPESE il hep AR R § SPeRsd sy d1a5gd by 3h ARSHIAFIORE SRR as 2
the present invention. &SQSQ] Referring to FIG 3, an
slit daer 4 guslevarpamathugk havasisrdjsposed insthdifirstdpace BS andtaseaond
first space FS and a second space SS. The first and
vasgemnchispal®d BSdiapabeSSn thd serand deacs (B eSThenfiwhiapl @bond
ashing process is perfornmed. respectively. Openings

vathda @neisl 126n hdt 2@ vidtinaNabkos Bt g@&@atmpf@?e&ne@n OThe
goes out are defined in sidewalls of the first and

iR aRNdeSHAC E2cuim RAEKSI202C2REGHHY SlVe 1A QJ}EQ fstrh®8re as the

openi ngs 112a and 112b i s opened or closed by an

w&g&gkﬂg&ﬁh@ﬁbl nber such as a 5 slit door. A first

vacuum ¢ ais disposed in the first space FS,

a secqnd .vacuu uck.120b.is disposed in the
(08801 7 < pcositd SarE ) 50 P ik o SRORE Bl e 1500
120a and 120b vacuum absorb the substrate W .
arg dispasad apovy .therﬁ@ apq sespnd MacWist shieky 420aandciRObk s hexbesing
and 120b have the sane structure as the vacuum chuck

copeo 1 4 1Fp@neito-ong oovsBndgnas] toghe fire evésecodd spaygs FSramtl SS
and second shower heads 150a and 150b are di sposed

arghis issppbeel dbiovs theamaismgddd In addition ctheiclosing 20@eraldd is coupled
120b. The closing cover 140 is in one-to-one

toathe hewyhon tiEnwecolver thhdirdtiang secwnd spaesFY adP 86e T heSidid cover

SS and is di sposed above the housing 110. In

140ighctudeda ik @oGEOsirnD ICAYRIsed 48 ah ippQ@URKESh 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
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.
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to the housing 110 to cover the first and second
spaces FS and SS. The cl osing cover 15 140 includes a
first cover part 141 di sposed on an upper portion of
the first space FS and a second cover part 142
di sposed on an upper portion of the second space SS.
obe21first d o R0 i 4
[ sam]e str ué?ff}? teﬁgégg{] ﬁeé&giytg{sol ﬁg{ ?o%éd}Sp%S%d C})? gln-':a@!&ftopﬁon of
f S [ i Spo bet ween
o ey bt TA B8P JE Bsgnd bl g AT 2% 2 fRRa on an
chuck 120a,. and a,second sh head 150b is di sposed .
BT RIS AhE EEG SOV Ry A Freond plapge eenerating
vacyum chuck 120b. A plurality of holes for spraying
ujfsa<he YKt F28 uBerae gdayma \ifj #pphi dhe ezenendtedn ptasma into an
first and second vacuum chucks 120a and 120b, is
inde¢dnmeng spaset(d ¢f the firdirdveaguondt siremendudesadssph50&Sarnd the
150b, respectively. 15 [0062] A first plasma
sgene catdripgriui2t PHOfirs add SpasedpladinapertpBig @ofstd10nandf 220
the first cover part 141, and a second pl asma

h@enBE sdnh@rudhiré a22@ plin ROSAA: it 800 o£IPREN . POrtion
of the second cover part 142. T%e first and second

[0U631MR geR@r&hifbne g@ﬁ%@o l@'@iﬁg&gd Pefdwog gl%lrc@%ﬁlop a?ts[%. The

to Supply the generated plas Into an nducenen
f fi over. part 141 or..an .
exie gﬁtgl ﬁﬁtﬁ dgpcgggglééi{rg%sufeh“éﬁmg gl(l:eollgllaer SPacs 1 lgl a?ftthih%lsmg 110

The first and second as enerating units 210 and

b Syt HEeBaEitet MG TMETOE el By AdHE e P AL for
part 200 of FIG 1., [0063] An exhausting part 300 is

ey HEed el Blindhe rrce spacad L paf thel bonsimen b0 exthaestsidegnd a
part 300 controls a pressure within the inner space

vachumppumhe3 2R ofgs icoytrdliifg the peaseure xhighis ttBe ammeir rspagendl 1 of the
gas. The exhausting part 300 includes a pipe 310 for

heysirgibltO. ng a gas within the inner space 111 of the
housing 110 to the outside and a vacuum punp 320 for

[0064]r ol | i Bfpct ke Fipes sUrtke vhdudipure 32Mn@H aSRPE Galld 330have
the housing 110.

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

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 punp 320, and a
pi pe val ve 330 have 15 the sane structures as those
shown in FIG 1, their detailed descriptions will be
omtted here. [0065] A vacuumline 400 is connected to
vacuum hol es 122 to control a pressure within the

bet@&MUM Q! ﬁ%lti’(%le %@Cd keoali ! positioRer ¥ aCA Uiy {:ﬂ@%ﬁqp and an

i ncl udes first line 410 connecting a vacuum
; o) ,
SR R L

ecte \Y hol e 22b of a secon
h%‘glfﬁmnf@ﬁm ‘f’z‘bba s ‘@2015 ans% 3560 on e gpstige DPs at
irst Line 410 pi p athird line 430

W&l&b gshleyiiwlqrhlénf‘gék ilSn%lqeﬁ efrcfm rﬂéﬁ firs hiac 410; andathg vacuum hole

val ves, which are disposed in the lines 410, 420, and

5 12230 thedipsorrwsh ¢huglo0BB} Shefirstivehle 411 tshiisfdsedsbetiieare the

has one end connected to the vacuum hole 25 122a of

divided fposisibn \ERt emdtiehpipk 3120 henfikst halveuheranenble auxiliary valve

connected to the pipe 310 16 between a first position

4121ara e RedSQRCABSEINOSdontBNa pfessie W ifish Nk ¥&uthl fo1l@Nd220¢ the

auxiliary valve 412 for opening and closing the first

filst REcblD cRI& THEPOSeLkn el Rt g&.gxtm chL8e 14%30 ggteused for a

auxiliary valve 412 iIs dispose tween
S@?@%%Q%l‘rmﬁr ooy e YA P Pree T, s g, b

t 12 The f t I
10 S“ﬂﬁefi e 5 BRI 1ReS YA s BEerD [GREIDA g When
t he ge 310. The first valve 411 and the auxiliary
S%Mén Abipd éi?léf%f}ehé‘ado"r lcgrs sdesetlo apd e st a’ab‘fee%lsluﬂ@ the

within the vacuum hol e 122a of the first vacuum chuck

aupplipgy valvent 2haref onesed.vthe unterioh o€ khel 2@xuuins holet 1 Asedf therfirst

a substrate treating process, the auxiliary valve 412

vggnemegingk t1AGa gamaintanedet athidDpssgpd PAd Thet thirtd heedsinres?3 is

vacuum hol e 122a of the first vacuum chuck 120a. \Wen

lesethamd sevodd phissute Palane $s giddtenhdn 43 &gl @ £ e pehssian @]
the first valve 411 and the auxiliary valve 412 are

15 [o@@Fped, thge idWiSiohOin®f418he ¥iReded"HBRl ehel%2a Bie UNE and is

first

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 valve 412 or the division

valve 414 is 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

17

control a pressure within the vacuum hole 122b of the second vacuum chuck 120b.
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vacuum chuck 120a is maintained at a third pressure

P3. The third pressure P3 is |ess than a second

pressure P2 and is greater than or equal to a first

pressure P 1. 15 [0067] The division line 413 is

divided fromthe first Iine 410 and is connected to
Whee meacki el @ird 2300k [ iRy FHCARY KBEUHIEIHEK ACOR1 1 ang

A division valve 414 for opening and ‘cl osing he

he divi s

O S Tt KR N
oL S By P o

vacuum 20 hol e 122b of the second vacuum chuck 120b
the reeond prassutey 2aadvegueater han oreqel vo diedirst nredsves P14 | s
cl osed to selectively close any one of the vacuum
[096BLs 122Bhasecond2line wA@maamneoers ebnrdeedf for fie Arsd line 410
second vacuum chucks 120a and 120b is not used for
berineersthb slividédepdsivat DRGnY tiec B85 valivb e €hyd Bey §thérindtoaRected
efficient substrate treating process. The first valve

to/thd pased3 1hBetdliewh $heORoMéRHoVEl (Addl HeCscRRRNEELIRn £5 0S8l defond
25 control a pressure within the vacuum hole 122b of

vdINE4BeERRPeNR %H@cﬁ%fﬁ%g}iég&%nd 1ihé 4 qg%%g«?sﬁé i ﬁl%dste 0 fine

third valves 421 a are cl osed, I'rs
I n divisi on val ve 414 are opened, the
0, LB kot B bRRon oo Pt L BRERT atfi e
chuck 120h. is maintained at_the third pressure P3. The
V%P‘é@?l?&f‘é%%a pad 124, Wher fhe fgé&:%ﬂdpmi daWet 4l lpnd«3d are closed,
reater than or _equal to the first pressure P 1. 5
af%o@sss]ecm\%% 4R thefaxiizy Malye g, andl theodinstomerrlvo414 are
the first line 410 between the divided position DP
orgngd.tthe irier spacy dllV of #ethoamidgt i@ cotiveuniend etintiecfisdiine 410
to the pipe 310 between the housing 110 and the second
topgmidtalgn rédiice Thdiffeeordbetwabn ehel 2Hird gresspenPNgndntle second
closing the second line 420 is disposed in the second
pressnee P2120. The second val ve 421 is opened or closed to
control a pressure within the 10 vacuum hol es 122a and

[0D82p. Wiemhé hifrd lides430a1d ohbehd c¥dlev R 16 Ik ARdiA34 PE&ween
cl osed, and the second valve 421, the auxiliary valve

théhgvid@dqgostitri% BpVing RO YRV S 414 230 %he 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
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

second valves 411 and 421 are closed, and the third valve 431, the auxiliary valve
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opened, the inner space 111 of the housing 110

communi cates with the first line 410 to gradually

reduce a difference between the third pressure P3 and

the second pressure P2. 15 [0069] The third line 430

has one end connected to the first |ine 410 between
41bhanding dedioRaalvel A2 400 t K -

the other end connected to g’8§§£$§%%%)§E%§¥?ﬁ%§@£QHWE4H)

t:hi [ - e s fr. e sSUpp par t s
e A R e TS o AT e A B Rt e

t.hird valve 431 for openjng.and closing the third
m¥$h%5%§5 P§$8F§Sgé%%aﬁwﬂbH%dP%%rd li ne 430. The gas

@PIy part 435 stores the gas 20 to supply the stored

[@g i nto £heUBSHAEGUFAtHE 2mihods usingy2 copsFaE teating ampratus
~a filter 433. and a pressure regul ator 432 may be
ingludingdbelateewtsarrited @arfayil bpdescripad beld8s and t he

third valve 431. The flow control valve 434 controls a
[007d)v anoufibe sfbstrhte trpating supipdd diddeomathgind@sa prepuiry within

part 435. The filter 433 filters the supplied gas, and

art frther BpRESUf @ h@BUIAI D0 o432 seatl PeSsufe PRESEMEL-BbsdrtiBe a
supplied gas. Wien the first and 25 second val ves 411

suBBEatd 2 oAl Lvach@RedhucRNd0 ! H8cdRinedhy @hnsfafe3d: AP ﬁalfiding the

auxiliary valve 18 412, and thé& division valve

: . ' ' into the first ljne

S FCRENP U6 BB bR OB D B8 it WS
qiff rence b?tmeen t@e third pressure P3 and the

will be tail

seco %TCB eéis%eu?%ubée gradual | y reduced. [0070] A

q; trate &éfatinganethod using a substrate treating
[ 8 rat usF1G>-| e HaPwey e asiovevsd ddustpbiegl 3 arbstratg treating
be described below. [0071] The substrate treating
MEHPER GEcaTHBE (Rl 81 nreseRtiaventieg- a pressure within an
i nner space of a housing 110 at a second pressure P2.
[0048lium abBefepinmtodFI1Gs dBs & rsabwrayy Bhisaauwseclinm anhinadr shacs 111
processi ng the substrate W and unl oadi ng the
ofsaibstsiag é 1Woiyna whigtér tifie (prtohesa) g niove chapliRte@d. WAabove a
process of treating the substrate 10 will be
vataserdhver 106l aheh, thelehRtdate 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
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

line 410 to maintain the interior of a vacuum hole 122 of the vacuum chuck 120 is
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[0072] FIGS. 4A through 4C are views illustrating a
substrate treating nethod 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 nove the substrate W

mARAYNRd%t alfhird §RYMCPHCHRd 2rd FREGre PGS SHARE 1RCo Gus! to

e
seated on a top surface of the vacuum chick 120 by
nt_ o i f 1.l ot _sh : vacuu
thgziﬁ'%rb%ésg&l%gq %ngelfrsé ééh%nothgraslg% gi eyt Yﬁr%tﬁg‘#seg@ﬁ? g}eﬁlecond
bet we a first positipn L1 of I pe.and a second _
prgel Porpeied & o Rps e of i speRali U Taagas S dhe thid
partially opened state. Thus, since the pipe valve
Presyrg §3 AptiEdte y2 Bﬁ'é?f@d%ur%wﬁwés@msebmt%i\ﬁ, theesybsirate W is
space 20 111 of the housing 110 is naintained at a
copdaupis prhsedgd enplre yrcaameshuckdd0.a first pressure Pl.
[0074] When a first valve 411 is opened to connect a
[00i7p¢ 310 RefemienotHi&. 4Bi mdien plossibisvate (W igbchtirheus e abidebed
position L2 to a first line 410, the first pressure P1

obgleweeiurh kBudd 120, apslsdrhd géhd;étir@%nt e seeahd neshd i0spply
L2 is transmtted into the first 25 line 410 to

thEBleRtatdd $iBgnd M6 _rainofndﬁf:erﬁe_n‘fﬁgﬂémo&ea %f%c&l&? 140. The

vacuum chuck 120 is 19 maintained at a pressure

su?ﬁleiecir PFasrBQii{ rQ{;e%sg’lﬁé%lég gut%sgra r\%atth? uOB arl‘esoéeglgxgagrll atsgower

rst pressure ess an € S
ressure P2, Tgus since. the second pressure P2

hG ORI P e, B Wi E aVor Cetve. Snebit Vel cmerated

than,the third pressure P3 a&@!ied to a bottom .
dustier the Brasessinerrs dprsed ysaclid tpieschangs theatuskeq pases gnd reaction

continuously absorbed on the vacuum chuck 120. [0075]
biRefogdiets iy theumidg thamigh\thenirel?d 0s Ths piret @l /339 is maintained in

conti nuously absorbed on the vacuum chuck 120, a
a pedbis qrened atindumiag the2 pdcgeimer: aflbss, phawasest andstgapion by-

the generated plasma into an i nducenent space GS of a
profoss mg disherged 40the Dhesidesthpqighalle pdrasliiBopened pipayable 330.

onto the substrate Wthrough holes defined in a shower
[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
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

substrate W is not damaged by the lift pin. Also, the previously set range includes a
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10 head 150 to process the substrate W Gases and
reacti on by-products generated during the processing
are forcedly sucked to discharge the sucked gases and
reaction by-products to the outside through the pipe
310. The pipe valve 330 is naintained in a partially
ca@@?rp Qhi ik Qh gy rp'ré}gu gh% i roqgfﬁélst!hglg thel. gn? gpet%ﬁga%% within a

reacti on y pro Tare dlschar

’f‘?gé f‘b?{%fgpé? g REerBRiebh ) i e RGeS “@ﬁfg B bblagiadro the

t he sg ét ﬂgﬁlm1|s conpl eted, the substrate Wis
Vst B &dE T PEHRONPSEYum chuck 120. The substrate W

[ nl oaded b .nalntalnlng.a di fference between the
[Opﬁiﬁd pr eé§%ﬂfém@3t0aﬁ@l eptpedinsiohe pecend urabvep22 it lopenca to
previously set range. The previously set range denotes
cannedi tht enegicepabetiweerf thhdoukingdl I9r s ther frsP3inard 0t kiereby to
second pressure P2, which may 20 prevent the substrate

mifihfaionhd diffegerstarmgeetnihe nhird réssiife I Bn@SLHRSnd 9rés!;tfr% P2
the substrate Wseated on the vacuum chuck 120.

ARGl the roviddiBy % exigRUSINerSBik sbal@iSpredstfd b t
Wrn mhrghvthegthrrd presgare 53 angnfﬁe secgﬁ: E?%@éﬁ?gmﬂ

prjggsu?é 83 1Waﬂgrﬂlt&gdlnﬁ)t thE St ggé '4lfmthf%|11§19 ’t}\}é] Is%cignd tlil'rtlg 420, the

previously set range inc case rn

YA IS Ies Lhan.the second pr sur P
dltfﬁt%lge Bgt%vr e ttée Ellt]rd M?Séﬁre arfgth&'fsgqq%d{rgssv\% Isgedu ceg, and
h ed b%ﬁ%he I| so, the previously set
tP&ﬁ@ gghg» ‘%H%% Yis§ WAESh the third pressure
as greater t han the second pressure P2 within a
[Wﬁ e i nARFATERSOpEeHich §mbREinensnida, third valyvie 43 Ltinepened to
substrate W bounces fromthe vacuum chuck 120, does
supoty @geumto RO AT 1iACC4(jﬂdthﬁg:blydoanaienﬂi)od‘ier‘fﬁﬂbl;ent:d']'eetween the
second val ve 421 is opened to 5 connect the inner

therdspressue1P band ik $ecosd presaute PRowithia the medvidushesed thge. The

thereby to mmintain the difference between the third

supblisd gaemad iaclddd be irkeCRd Whes Sk asFtoreid MegdsN@pply part
previ ously set range. \Wen the second pressure P2

430 Rauppliddna the (ﬁrgt ink 410 R8BS (34 Life BEAR é‘ih‘hhf‘{)g ssure P3
into the first |ine 410 through the second |ine %,

istii&eased to maintain the difference between the third pressure P3 and the second
pressure P2 within the previously set range. Since a flow amotmt 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
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

first line 410, thereby to reduce the difference between the third pressure P3 and the
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di fference between the third pressure P3 and the
second pressure P2 is reduced, and 10 thus, is

mai ntai ned within the previously set range. [0078]
Accordi ng to another enbodi nent, the third val ve 431
is opened to supply a gas into the first |ine 410,

sebh&T fRYsutOpMBAMaiHR thig vallE 48l n @Fov‘i?\ﬁﬁjt%ﬁ%enﬁe It']ﬂém Sidssure

pressure P3 and the second pressure P2 nt

reviraus|.y : €q . T SUPPIA as. may. includ n
P?%§}§Qg%%.$@@éﬁjﬁﬂg %5§ﬂ§&gigéﬂph%%ﬁg”ggﬁréﬂ%ﬁﬁbeﬁgﬁ%emx
15 435 i upplied.in the first line 410 through the

b?ﬁF?H&Fﬂﬁ§§W%g$ﬂﬁﬂéaQ &?&e%¥@§§ﬁﬁwf 3 is increased to
intain the difference between the third pressure P3
[00891t he s®dwAdhe sildgsutecbeyenn tha Hhixdarepruss iPduandytheesecond
range. Since a flow anount of the supplied gas nay be
preesire B liethainpaingtewghastbe pecviewply sat oangg3the lithein ascends to lift
di fference between the third pressure P3 and the
ths ealmudtpWestsive ehdPacmay dheciefl £0.c Teathbstrari Wtsabp@eed by the lift
within the 20 previously set range in relatively

piah®frindférfel infl0dhb68]er peszedstigshrt @of M’(Mﬁ{bﬁ@l’i@ﬂr%f‘er unit.

enbodi nent, the second val ve 421 and e third val ve

[0‘5%]11] are opepefirl LheRamme, 'ﬁ"g%gt %gg?g%gh%ﬁwtgﬁeto another

difference between the third pres

ﬂﬁﬁ&ﬂﬂgnp@ﬁﬁay&ﬁcﬁgéﬁ“t'“ n the previously set range.
e

second val've 421 is opened to connect the inner

e 111 fhe housing 110.to the 25 first |ine 410,

[® eby t Eﬁf"eﬁ&:‘% 3 ‘I‘{BSSCI?%F?‘%’?%n‘E%W AR U ghyck gegording to

pressure P3 and the 21 second pressure P2. Also, the
aqihgrgerypgdymentsafl the pisesrs dnventione @BaddGe B8 ihprplan view of a

pressure P3 by the gas supplied into the first line
vappom chivek e¢nprding teehether embodinidng pétheerespettineattionhe

third pressure P3 and the second pressure P2. [0080]
[0883) t he BRefdmrerddGsetwesdd iBia tduund qhuds $20 & @shoaadlin an

the second 5 pressure P2 is maintained within the
ineeypaedslly sed hoadige 110 he vhcddmabsorascamesatt ovl | The vacuum

t he substrate Wabove the vacuum chuck 120. The

cIBURSI0H R aWiRMRP Y4t Ghdp¥. tMRubinf RoleP1 D 108 vhEARSHBIHBY: the
i nto anot her processing part (not shown) by the

_s&tfsﬁ’gt%f@f arddfined 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,
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

122, The first vacuum holes 122a do not communicate with the second vacuum
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[0081] Hereinafter, a substrate treating apparatus
according to another enbodinent wll be described. 10
[0082] FIG 5A is a cross-sectional view of a vacuum
chuck according to another enbodi nent of the present
invention, and FIG 5B is a plan view of a vacuum

' {
hcﬁﬁéc@:tb?zﬁ%%ﬂ%w?g% 125 SRR o gl
[ 111
Bl %35*1%]‘% IR SOPERTE 46T %SéSrWaiggheT]he second
vacuum huck 120 has a circular plate sh
V%B@ﬂ?ﬂl% afo sommseted 4o g davEb Hps fithgvieewils bs §??Cﬁltbéd \ater,

are defined in a top surface of the vacuum chuck 120.
toTyReuyBCARSPRD the|sabstrad W At laurggioni qostespaadingniohtik escar@i2megion.
defined in a first region of the top surface of the
Averdug tolthe kres@0 camvbdseen thevAcstivacunal ksled 22Pa dafuunsabsorb
in a second region of the top surface of the vacuum

thehubkral@ W adaale dimal repibhof Riesitrate Wodhd e secdfd VA& um
first region corresponds to a central region of the

héleP1 B fR6En Mbsdrh hd/ @bt Whvelk h22re d%f{tﬂg sHRGRRAY

regi on corresponds to an edge reg|8n

[(ﬁﬂﬁgace Of1G ! §8s VR CHHM A Qu&l%“lﬁﬁ: ﬂ‘%rfl ion ﬁutg r%]:;%trate

s 122a are connecte to eac rou
i ned inside mc k 122. The second vacuum
U%Eno ppTﬁgﬁ ?%P %%ffgﬁngﬁgach ot her through a hol e
(gg%ﬁned [ e t he cuun1 huck 25 122. The first
[ um h o rri’lngé’ %Iéj s'l ot pcant exhapsting prst 3QLisrisposed
vacuum 22 holes 122b. The first vacuum hol es 122a are
belewricrreeessing partili0ps tThejaxbaupting pert\390 wantrolalaguedsuteneithin the
substrate Wat a region corresponding to the first
imeg$rans 1 Thef thebowring VHE snihextiehgs ad #i2émalrgas ¢ Tha ecliadtis Opart
a fourth line 440, which will be described |ater, to

3%@ annludeates pipe 3 Hefubdbnsting Weat vathiegh®©fnner space 111 of the
corresponding to the second region. 5 According to the

h@useienI0 @nihe dubsdy, a abeurhigusip YA B#oh@bBisg ¥ Bressure within
vacuum absorb the substrate Wat a the cenhtra regi on

tHfinhd?@padbBItir ke Musd1 1) @ng @GRRV AR Y "Thening and closing the
pipe 310 or for controlling 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 is connected to the vacuum holes 122 to control a
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

third lines 410, 420, and 430, respectively, to open and close the first through third
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hol es 122b vacuum absorb the substrate Wat the edge

region of the substrate W [0084] FIG 6 is a

schematic viewillustrating a portion of the substrate

treating apparatus shown in FIGS. 5A and 5B. 10 [ 0085]

Referring to FIGS. 5A, 5B and 6, an exhausting part
1inR00Q10 2201 SROBRA 2 B! PV sBreRLAGERS NG (ﬂéﬂ:)ég?,all?Qhe Eg?lme 410 to

exhaustlng part 300 ‘controls a pressu

Ofet g xhaust s
ccn D RRGE s B A 0040 %68“06 il Oaﬁﬁ e
.310 for thin the space | 0]
e RobEFatbty B el & Pgsura B T et cpince
ntrollin the pressure within 15 the |nner space 111
thB gt H@OH%‘ﬁPWghflef@ndé%ﬁ%?t Birpech, thirde/afves hapr tiersgma structure
cI03|n% the pipe 310 or for controlling a flow anpunt
asghosernd Ffasl. thanietgil¢dhdescriptéonsivgl b8 bMitt8i.nce the pi pe
310, the vacuum punp 320, and the pipe valve 330 have
[00BZ] sane Bl fiedtupressuas comasler of 1 7FIsGdisposet higi thedRisailineda10
descriptions will be omtted. [0086] A vacuumline 400
bdtwedOthe it edichomt higes BAURINAE €95t hAaRv et 1 1CRNEIneb] fhe }%sture
pressure within the vacuum hol es 122. Specifically,

withi@ tHaGHY ThE 4D, 400adved E‘x@?ﬁxr%mtiﬂn& 121% flrktr\eacﬁarg holes 122a are

connecting the first vac I es f
n i st
RO B B PORSS BStd LB 0
i.Ist ne 410, rth Iine 440 connect]j ng
vieReR A0 725 S b Fottidred B Ollbv ettt ricee. Fmer g f5St valve
first through third valves 411, 421, 431 disposed in
4klnis qneped to MABUGR the RtRTey qfithe first nGicuwrp cholesntP2430 the third
respectively, to open and close the first through
pressiuredP3.23heiipesy spacs 14D0f thows8®, 1 W) Eometunisries sithethe first
controller 417 disposed in the first line 410 to
lineoht(r by openrge wusecond vilive 42 heo fradstlly redaced i @jffasmkeabetween
second pressure controller 448 disposed in the fourth

theithied A70sure P8 cintirtbé secopd @eswiire PY. t The tHitievd @il hisl dpaged to
440. Since the first through third |ines and the

supblysthet fdsOMaN tH ik 4R ¥BE (Ha¥By b eraRRBy Stautet HE Pdlfférence
as those of FIG 1. their detailed descriptions w

bdd@eQiMet @iftd 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
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 controlied 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

different according to the regions of the substrate W, the absorption between the
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[0087] The first pressure controller 417 is di sposed
in the first line 410 between the first vacuum hol es
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

su%kt?a?& Wy Eﬁ stf?'tlf CaaQ ElﬁJck(eerOLlrﬁ% ggnﬁias%ﬁ]e Tﬂégﬁess%r% within the

hin t rst 10 vacuum

I ETC N CE T AT
flrshl n1ho|es 122a at the third pressure P3. The
V4CHE (% 4111 of the housing 110 conmunicates with
t he fIrSt I|ne 410 by opening the second valve 421 to
[0988%ual | yFieduse sshematieyiewdbusseatingarportioneoft djubgtrate treating
pressure P3 and the second pressure P2. The third
appataines #8drdirg topanthdr erobddmsupef the phsegadsvdnibm t he
first line 410, thereby to gradually reduce the

[00i8D] er encRefehigvae FIGRe SANISB] dadedsalrfeurts @B dahNigas one end
second pressure P2. Finally, the pressure wthin the

cdnnk&td YR6atend Rak@sn héka 1|7§b GRAthOLIRE eRY bl clehSta Jpessure

pressure controller 417. [0088] The fourth line. 4
sl can G hol es, 122b
“and ? L&ﬁ)er eﬁ%g%:ug%ﬁze)@tr(ggﬁ HZS% %edc i rslgLH“(léssure ?ﬁhm second

t vacuum es 122a and
i s Tf%lh T R AR BB RE Rrding gy o226 may be
conh % %1 four h line 440 is dlsposed in the
CHGQHERh! ‘ﬁeﬂ denidy ﬂ?ﬁb IT5F ¥edmeholet h74r b the PE@swRgontrol pump
vacuum hol es 122b may be controll ed i ndependently from
4theThys since vacasyrmmasisemtion farasybetwieense sdrstratorWsandr & vacuum
controller 448. Thus, since a vacuum absorption force
clivek @8 rmashbe diffsentaiceordinartd rehiony at themubbieak WL 28e @Byorption
be 25 different according to the regions of the
betwhbert thatsebstrate Wearslithe vatuuoncthek @6 mayte inddasgdbst r at e
Wand t he vacuum chuck 120 may be increased. The

[009d$sure RIG.IE R d StRemSRECOBH MastH#R: Rl RSonl@2DsubBiatb @reating
controlled by four steps, simlar to the first vacuum

o 325m] O o B

[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
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.

[0093] The first line 410 has one end connected to the first va.cuum holes

122a of a vacuum chuck 120 and the other end connected to the pipe 310 between a

first position L1 and a second position L2. A first valve 411 for opening and closing
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5 apparatus according to another enbodi nent of the
present invention. [0090] Referring to FIGS. 5A, 5B,
and 7, a fourth |ine 440 has one end connected to
second vacuum hol es 122b and the ot her end connected
to a pressure control punp 442. A pressure contro

th€ giz 1141%24 l(boi@t(fis?o%do{n% Yrt l\#éet Jé‘ied; o%’g@ GRY vaMRCHY N I?)%Erg%‘l or

The pressure MAtEIn t vacuum hol es
may .be 10 .control | ed.i ndependent|y fr first vacuum
oIR8 Bt S it D RSB hT a5 Thue,
Lnce a vacuum ahsor pt ] force between substrate W
[Oghg a vac S“@ﬁa&wmlﬂagﬁﬁﬁ‘ﬁﬁ @F#F@FgﬁngQCGWdﬁWQIF@ 410
regions of the substrate W the absorption between
betieens thes firsatvacyyra fplesh &23z and) e figgkval wo 4irhyengethe other end
increased. [0091] FIG 8 is a schematic view
conhégisd tathenpipa 306 rtebweenod hausupdip ané the eatondgositibn L2. A
apparatus accordi ng to anot her enbodi nent of the
seporab edllve 4N efot iopening G0 lodRed el bet@nd QinE1438. isShspd3& in the
and 8, a vacuumline 400 is connected to vacuum hol es

seddd lifle UQO! I Phe BERAS WaB el NidNoyReH WM dINe8 Sto IdAtroll BRssures
vacuum line 400 includes a first line 410 connecti ng

whlfythe VASWHDUROLAE1228 Lfufhy e 1330, @ second I ne

connecting t irst to the pipe 310, a
ik d | 430 20 | yi i_nt he.fjirst 1]
o515 ¢ ofhe R B0 SR B FRThek B dn P sl « fegeen

122b to th i pe_ 310, a fifth Iine 450 connecting the
the %?&WCPWH@O%M%@B apg & '“ﬁb"gﬁiﬁ}] éﬁ‘g&j’i dhsgrand| RRecigsigro a
supplying the gas into the fourth [ine 440. [0093] The
first gay Supphepart $3 hakhoherdding $¥hisecivesch gas frome the fisst gas supply
vacuum hol es 122a of a vacuum chuck 120 and the ot her

- parhd3t daseppledhe cecehed piapantd e Hoswben4 8. 26 tHiid salve 431 for

position L1 and a second position L2. A first valve

 opthing ard dpeng tig thind liok 430 hgdis@Sed ethkithisd lihé A30.4TRe fisst gas

di sposed in the first line 410. The first valve 411 is

suppBNpstt 485 stir@sthe gho t ippl v khedstree $a4 IR0 \Whd third {d€430. The
first vacuum hol es 122a. [0094] The second line 420

sUppEic@REs @Y GONAEGh 8kkrt Bad & AibW TonkbNRaI1 D34 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.

[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 is 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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between the first vacuum holes 122a and the first

val ve 411 and the other end 5 connected to the pipe

310 between a housing 110 and the second position L2.

A second val ve 421 for opening and cl osing the second

line 420 is disposed in the second |line 420. The
[0degpnd vahMuEiiRde 450 RREAELNA lrc,oﬁﬁé&?(%dtottﬂe rlﬁerélséltO between

pressures wthin the first line 410 and the
o- The thir i ne 430, has .one
EREHE AR oS Tt ARV O LG G P o g R nccred
first v um hol es . 122a the first valve 411 a
oyt Pl RO ih d0hane 10 470 Fog SORAEORTRL. i ith valve
435. The third line 430 receives a gas fromthe first
4Yyator onpny and glosingghe figthdms 450 i wlispeeadeinthel fihdinertsd. The
the first line 410. Athird valve 431 for opening and
figh yelvadgSt heopdried @r (clased #Brt®] gresposedithin thhdifthhimed4 50 and
line 430. The first gas supply part 435 stores the
thgascond vacipmt Woleh&22Xt. ored gas into the third Iine 430.
The 15 supplied gas may include an inert gas. A flow

[0008] r ol VvAlsyah 4i3d 460 has &t &rfdl donAsetdd tof thO Wi AIDMY 49 between
the gas supplied fromthe first gas supply part 435, a

thEiskddpt VAsadurh Bbles fibbd &5d B thideh SRR |4L1?Qnﬁ9 Fhl%’ otﬁéa}denﬁ connected

first pressure regulator 432 tor controlling

2
PRSI Sy g e 8 SR SRR L U e

430. 20 [0096] A fourth line 440 has ope end connected
BB OMT VAL AR L TepsE §ho it Rre e Do dreashy to
the other end connected to the pipe 310 between the
cqnipod thesprepro ithn Biecseeond vapyRdhelssil23ton ALsixthavalyeifé h for
val ve 441 for opening and closing the fourth [ine 440
opening anslodesing thetsivgh fliogrdof i3 dispos#dGn thkhexthdinet460v dlheesecond
441 is opened or closed to control a pressure within
gashaippbcprard 46 stowm thelges td 2}iply 26 §t628 Has Antbi the Rixith hike 460.
450 has one end connected to the fourth |ine 440

Thetwpiind ghdwag eradwdd andigerd gud) OAefovl 22kraRdive 64 ffapEddirolling
val ve 441 and the other end connected to the pipe 310

a ???‘}“ﬁﬁ?g‘f‘?i thogsi fagpldOréndns Beong ol P birk 985 L261té 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
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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451 for opening and closing the fifth line 450 is

di sposed in the fifth line 450. The 5 fifth valve 451

is opened or closed to control pressures within the
fifth Iine 450 and the second vacuum hol es 122b.

[0098] A sixth Iine 460 has one end connected to the
goaerdih |i pgo4
e e £t o e TR e S e i g can

econd gas supply part 465. The sixth line 460
b?%@§%§§s a gas fromthe second 10 gas supply part 465
pply he .recei ved as into the fourth |line 440.

ARORLDY ¥ 1s0cticabsrot e Dses dhees b Ang fee bgn ghisck can
vacuum hol es 122b. A sixth valve 461 for opening and
bepadioflgd pererding ihtheiregionsetf thesubispissed in the sixth

| ine 460. The second gas supply part 465 stores the
[09493] 0 supploy Pradectsaroyieldl gaksurface rowghnsisxafhtht istlestr6Ocan be
The supplied gas may include an inert gas. A flow
ingwnved!l val ve 464 for controlling 15 a fl ow amount of
the gas supplied fromthe second gas supply part 465,

[001i0i4] t er A6 IJHesdriedf ddoker hé&rdlﬂg t§ l%ﬁ@'ehﬁﬂdﬁﬁe%ts aRd pRocess is
second pressure regul ator 462 or controlling a

ul bR pEfHin a8 HRPLHHRd rédash Qﬁifgﬂ WP R)S%Q\% ﬁp&essmo

the second gas supply part 465 the si
0 t ' .
ot e} atne aolFEaHoRE Bl bS5 Dot TR Btk Ry eqand

ifference ressure hin the_ inner space
nd) O THETVh B ?ﬁgapaﬂb‘f Br? Fé&f‘slmeé‘ye\ﬁs fhFayet %S%dﬂﬁﬁﬁcauons
{hles of the vacuun1chuck g00100 Al so, the
apeemeniy ang) athge embpdigepise sdimhetallivifin thenisug spirétrandsgope of
of the housing and the pressure within the vacuum
thg gresentgnventieny dbusirte drruokxigam paemadiomed bydamt rtot kame of the
27 [00101] Al'so, the absorption between the substrate
prgprit ifyenyecis umbc detekmipad by e hroadesapethiss|O TR preditoHn,of the
the absorption between the substrate and the vacuum
fodlowdtkg clains and their equivalents, and shall not be restricted or limited by the

foregoing detailed description.
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be controll ed according to the regions of the
substrate. 5 [00103] Also, production yield and
surface roughness of the substrate can be i nproved.
[00104] As described above, according to the

enbodi nents, the process is wuniformy performed over

WHET 9101 £1vigd g of the wafer Wto inprove a
processing efficiency. The above-di scl osed subj ect

matter is ' i rative, and 10 not

r est ?i ct i%é?bsg%}fctgﬁghgg%%%%{gg’ Cc%?{é)ln%réngar e intended to

coverhaIL such nodifications, enhancenents, and other

enboaiﬁ%ﬁ?%?maﬂ?%ﬂcﬁ%PVW%WR%Wh the true spirit and

scope of th resent invention, Thus, to the nmaxi num

oxt SAASHITBERY YRIGD 2pREVER Aioke i§rdefied ingt ipesyitace thereof,

invention is to be determ ned by the broadest
theysaquuBs¢imicl beinglisposadanithmingtr snaee tof vichowabgorblazsubsirate;

and their equivalents, and shall not be restricted or

i m aetbethrdugt which 4 gasegohinghelatnar spade desibmispdd tonhe @@side,

WHAT IS CLAIMED IS: 1. A substrate treating apparatus,
th€ pipe blefigh@upled th tiéSiongingONPri si ng an inner space; a

vacuum chuck in which a vacuum hole is defined in a

top auab@Ge phPs @Sosed 2t 4 h?st\fﬁgiﬁlémo‘?%fgigp?% Béhtrol a pressure
m abSor a

di sposed in'the inner space to vacuu

Wﬁmﬁﬁﬁgg&gk;%“pipe t hrough which a gas within the inner
space IS exhaust ed to the out side, the pipe being

coupled to the.housing; a vacuum pu i sposed at a

Frrop B Rl oS i s Bebhs RSHBROR Bepes Bepien the firs

Wit hin tge i nner space: 10 a pi pe val ve di sposed at a
Paskiog g dibe howsine ES’fOHeHémSng(@eBg? P& 9T i eortiol gflow amount of a

position and the housing to open and cl ose the pipe or
gas dloparg Inee the Mpewndnount of a gas flowing into the

pi pe; 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.

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

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

further comprises:
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a vacuum line conprising a first |ine having one end
connected to the vacuum hole and the other end
connected to the pipe between the first position and
15 the second position and a first val ve openi ng and
closing the first line. 2. The substrate treating

appag e 1iak h‘é{uﬁb r@n% enﬁhﬁ%ﬁﬁécﬁed Remeasidunnd b&t&eed e NRGum
'Corrprl Ses. a Secon i ne havi ng one end connected to

hefd g Tl L AE el B NERHAIRL (& 0 Eorff ol Bppiving o
bet meep %he hous g. nd th second position; and a

225 L UIRE X/ EF 8s H]It%Bk? gﬁl fr}? f“ﬁ second |ine to open and
cl ose the second lin he substrate treatin
appapldbigdvaye énsa%?f* in ﬂ\mé}ré |hﬁett<h@p%éld&}ﬁ$ theethird %ne
further conprises: 29 a third |line having one end
connected to the first |ine between the vacuum hole
and the first valve and the other end connected to a
gas guppl & splsttatestgnning iapparatusgasngroirguppl y t he gas
into the first line; and a third val ve di sposed in the
th|rdHohgﬁot@npﬂgﬁoaﬂ@uﬁkg&Qethe third line. 5 4. A
substrate treatlng apparatus, conprising: a housing

CONPIE & A8 sBEbnkdVABKurS RAGE:s ih WHith aRdusand, ab@iH WBborbing a
chucks i n which vacuum hol es vacuum absor bi ng a

su%ytpeftg ra?& ede@hgd qﬁffope rtarc.lest gl? ergof 't f %%%‘fsltb% grt‘ﬁgfﬁrsh &8?( second

respec rve secon acuum ¢
bei ng,spaced apart, from each .ot Ihe i nner space;
vag g Rt PRFRCCTPRE T8 SR PR IPHE PP Epace s

exhausted to the outside,  the pipe being coupledt
t he ROUBS Wgoucél %E}mar%\abtﬁ/h‘ﬁmd‘ih§ pRSE gPasE 1sae)c|i1p.\1§§?d to the out51de

position of the pipe to control a pressure
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;

a first valve 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 valve opening

and closing the first line;
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within the inner space; 15 a pipe val ve disposed at a
second position of the pipe between the first

position and the housing to open and cl ose the pipe or
to control a flow anbunt of a gas flowing into the
pipe; a first |ine having one end connected to the

vacuymahehies, wfivd @i@pége_ﬁ $8 theagUR e ?Aﬁgg‘%‘. Mg {ib& }E?(S&t%n and

end connectéd to the pipe between rst position

o R RO P e o

ht? t he ye&uun1holes of the second vacuum chuck; a
the firgt{ingAnde "4 sposed in the first line between a
di vided position, at which _ the division line is
di vi aelivisien nrivsedisnosed 1 thadiviger linndhpiiyision wive ppening and
val ve opening 25 and closing the first line; 30 an
clesixg theahiyisipnlline. di sposed in the first |ine between the
di vi ded position and the vacuum holes of the first
vacuum chuck, the auxiliary val ve opening and cl osing
the first line; and a division valve disposed in the

di vi si on Thd@ibstrite n@hiihSipparat@dl Kl AR ifikeh ARImpAsing:
closing the division Iine. 5. The substrate treating

apparafettshdineClR400 dne édﬂréotﬁﬁéctgcpfgt)ﬁgﬁr&q'ineqﬁ' nge%r}ge divided

i ne having one end connected to I'Tst

e-di vigded .pgsition and the first valve and
p(%éﬁ{ezo\ﬁg?@eghlge% [ d Sﬁ’ﬁ e%r%de%etOéfh?rheendpf(ﬁlé’e%tgil \/Bgethe PHE &fﬂyeen the
hhousing and the second position; and a second val ve

WENGSLE NS SrePHEPRMYhA i ne, the second val ve openi ng
and closing the second line. 6. The substrate

t r eat? F§Oup A atdipostd By Bieraesond ling: e seqonp riakiengpening and

closing the second line.

6. The substrate treating apparatus of claim 5, 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 dpening and closing

the third line.

7. A substrate treating method using a substrate treating apparatus
including: 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 the inner

space is exhausted to the outside, the pipe being coupled to the housing; a vacuum
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15 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 Iine;
and a third valve disposed in the third line, the

pdnii) Gp¥RLVe aof?%p.?ggti@xp dr ‘?ﬂeﬁﬁﬂp@ 9o cbholt %bf@gsdré %thir??wﬁnner

A substrate treating nmethod using a substrate treating

S - : - dsin n_jnner
srBE L Bt val Bk R 3 SR RORORRE B o Bef OR e fis
defined in.a top surfac her eof .t he vacuum chuck
peionga bR BERIRY I s T do%e BF aine RO GIRA MG o &f the
. Substrate; a pipe_through which a gas within the inner
InDey PR PLORFAAEOWAMAIN: pea st BoWwg inteehppips; #f ;yacuum
.coupled to the housing; a vacuum 31 punp di sposed at
ling ¢qmprisipm 8| firsiohnohaving op¢ pad tconuented ol the yacews Uroge and the
within the inner space; a pipe valve disposed at a
othecemnidcomséttd on tlaf piphebepigra thetfivsteposithe fid the second position
position and the housing to open and cl ose the pipe

arfic g qireti idvé Opértiee RAE Tk He HRE linkNAR! sUbPRAE tRALEL method
control a flow anbunt of a gas flow ng into the pipe;

coMifhistng/acuum 5 line conprising a first line having one
end connected to the vacuum hole and the other end

conngetied: £0, t.he i PR bet MeRD. & he.f Fist o8l Lon and .
(51 S an a %

t
t he secon itron I TSt valve opening an

closing the first lLine,. the substrate treating nethaqd

g PR stk Hitieditie TiR PHPSuSt anp BrISLR opfiane the
first position and the second 10 position when the

PIRE h&{ Yea 0 Matntaly r the ge§sHicoWithi theniines space ainal second pressure
partially opening the pipe valve to maintain the

gisptes thgn ghe/finshpnessuhg: ahdner space at a second pressure
greater than the first pressure; and opening the first
val vepenngghe fiadt rvabvepioessinragn wifressnret Wahinabe wardunl doktat a
a

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

on the vacuum chuck.

8. The substrate treating method of claim 7, further comprising

supplying a processing gas into the inner space to process the substrate when the

substrate is vacuum-absorbed on the vacuum chuck.

0. The substrate treating method of claim 8, wherein the vacuum line
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,
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third pressure | ess than the second pressure, thereby

to vacuum absorb the substrate 15 on the vacuum

chuck. 8. The substrate treating nmethod of claim?7,

further conprising supplying a processing gas into

the inner space to process the substrate when the

Substyiatdn, 8fidaHIUSHRRSR! RBdeRhot e cYAFID ‘?E}'Vt\izéf ising

9. The substrate treati ngﬂﬁef h_o& of C(: g.]i m 8, w er%c)l%gpml%
oﬁelﬂﬁlgvtﬂg Hé-&%hh VARe tI) ld{atirﬁgig accﬂ?ﬂtghéél%g %étv&%e? ﬁ]ceotﬂ%g ltpig\%rjsglhre and the

having one end connected to Irstrine
t he, vacuum hol e and.the first val ve and the other end

segeli Beule bt Bt Betiaanee’ dhaholisygii ehrate from
second position; and a second val ve di sposed in the

the XD P48 25 to open and close the second line, 32
wherein. after the substrate processing is conpleted,

5 further conprising opening the second valve to

maintain a difference between the third pressure and

t he 18ecofite pulesgster geaning hhethad prfealaiou8) wheein fh@ngRuum line
thereby to unload the substrate from the vacuum

fuethecéomfrists). a fhine lgghatingtodeten@abhig EbhRe figd 1iak BEMRn the
wherein the vacuumline further conprises: a third

vdcu@ K iaRg (RO %l%oﬁﬂeﬁketqh&oeﬁd]@orﬁlie&&fl tb iag%é stuﬁgly part

bet ween the vacuum hole and the first val ve

s £0 1 .O; . rt. . supplying .a
o B0t £ U8 ETBPRLRE shoind SR SRR bpB iy TSR otPihaa e
val.ve disposed.in the. 10 third line to open and cl ose
10 ﬂ¥ré“?ﬁ?P%§1? é?oﬁﬂé?QWﬂ%Wﬁe unl oadi ng of the substrate
further conprises opening the third valve to supply a_
gas ‘MGt Ege PFPé@lnEiO:ﬁl éﬁe SRRy e gorAPasen opRRINg tze third
di fference between the third pressure and the second
vy s PP t2as inte fiee frselineutbetebsdo mairg, the difference between

the third pressure and the second pressure within the previously set range.

15 11.  The substrate treating method of claim 9, wherein the unloading of the

substrate comprises closing the pipe valve.

12, The substrate treating method of claims 7, wherein the third pressure
1s greater than or equal to the first pressure.
20
13. 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
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15 11. The substrate treating nmethod of claim9,
wherei n the unl oading of the substrate conprises
closing the pipe valve. 12. The substrate treating
method of clains 7. wherein the third pressure is
greater than or equal to the first pressure. 20 13. A
is PSR A Sin TSRS RGAPBAHRLYS surBREPhE 9! 8m o
lSc_onprising]; an inng} Space;%%mgaQUUn1c%uc fﬂxgﬁggﬁQQWO&ﬁ
infth ﬁltne%/?p%él{‘&{}%h&é-a%% delhaed.in a first region of a
top eof’,

surtace ther and second vacuum hol es are

defined in a secand regqi on, .ch 33 is different
£ romiies Prdeh SFREF ot fthin eyl sice inehaysied pubeanside
chuck being disposed in the inner space to

thg PRFHARLLYPISddo thakausle; a pipe t hrough which a gas
within the inner space is exhausted to the outside.

5 t he @ yysulyninwnrcdispised at o firktepdstiesiafghe bipa tv zoutmoh oprepsure

di sposed at a first position of the pipe to control a

wphmshke imer sgatdi n t he i nner space; a pi pe val ve
di sposed at a second position of the pipe between the

firsta ppesialicofispstddtdica BEHUNEHsHRNOPEheaPifle HeBp&ent M€ first
pipe or to control a flow anobunt of a gas flow ng

pdsiih ddeenP ihB@s'in@ﬂﬂ%ﬂe% FhdVAGUit %lp{%ﬁ)erqg TRk Fo? aldouit of

I i ne havi ng one en onnected t irst vacuum

-1 .0t end connected to the pipe between
<ekne o YRS I

i’on"and the second position and a
first val ve openi ng. and osing the first |line. 14.
10 The SUNSEFROEE CERISRE AgBe IR VETE RIGFT Sommefd g firs
the first region 15 conprises a central region, and
Vftq%mslgéwdrtg@ PBKT spdhprssteddn taipipe beyesn the Brst ppsition and
substrate treating apparatus of claim 13, wherein the
the seerndhHositien and a first valve opening and closing the first line.

14.  The substrate treating apparatus of claim 13, wherein the first region

15 comprises a central region, and the second region comprises an edge region.

15.  The substrate treating apparatus of claim 13, wherein the vacuum line
further corﬁprises:
a second line having one end connected to the first line between the first
20  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;
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further conprises: a second |line having one end
connected to the first line between the first 20
vacuum hol es and the first valve and the other end
connected to the pipe between the housing and the
second position; a third Iine having one end connected
Lo thgeddntiStalve digpdREd WEBR sERafine$h o é’rﬁ&chgb&OIhQ§ B3R Jine;
the first valve and the other end coﬁnecte toatfirst o
angd@s supply part supplying a gas to supply the gas
Into the first line; 34 a second valve di sposed in the
second line tq. open.and cl ose the secaond line; and a
Chi v W Yo bfsBEEAT i (DHE TRt P 18 GeeBhiAnge
close the third line. 5 16. The substrate treating
apparatus of any one of clains 13, wherein the vacuum
line further conprises a fourth |ine having one end
connéét edlhcosublsizats drsennlg apracatusiohalesnaoiiclbine Y, lwdrerein the
end connected to a pressure control punp controlling a
vapuas dinedusthd¢rhiomprises s éoatidlivabaunng bod esd cdhedtéd tolhe second
substrate treating apparatus of any one of clains 13,

vabieh Giolestdn@ thy deHed Rhdl icBnectddtth & pre QiR ESRB1 pBmbUhirblling a
| i ne having connected to the second vacuum hol es and

preQREreol igh 18N cok@VR&RhERLILO the first ine between the
first vacuum holes and the first val ve; and a second

pressure controller disposed in the fourth line to
control a pressure 15 within the fourth line. 18. The

substrate.treatjng apparatus of any one of clajns 13,
wher di'n ¢t HE SPSOIGHORIRG SpRrHe P! BpRs sbaaims Fhgwersin the
i ne havi ng one end connected to the second vacuum

vagppading fprthies €omppiset her end connected to the pipe

between the first position and the second position;
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.

18.  The substrate treating apparatus of any one of claims 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.

19.  The substrate treating apparatus of claim 18, wherein the vacuum line

further comprises:
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and a fourth val ve opening and closing the fourth
line. 19. The substrate treating apparatus of claim
18, wherein the vacuumline 25 further conprises: 35
a fifth line having one end connected to the fourth
i ne between the second vacuum holes and the fourth

val ve fﬁfhdhﬁéqﬁav‘?ﬁ%‘ Bhe RE Fc‘attgqhé CoulrfheliR) %?vae%t & SHeond

the housi ng and the seco position; a sixt
Vi R n d onne ted t th L
B TR R O e S G e

e ot her, end connected to a second gas supply part
th%EﬁﬁV&ﬁW@ E 591 §OLtipll v the gas into the fourth
line; a fifth valve disposed in the fifth [ine to open
and él56§}e lipg dayingiane|egpd conngied & e feurth/kine/etepephsesgcond
in the sixth line to open and close the sixth |ine.
vag@um 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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