¢1111711111111112111111 *159_15_9* A SUBSTRATE COCLI NG UNIT AND THE SUBSTRATE
TREATI NG FACI LI TY BACKGROUND OF THE | NVENTI ON [ 0001] The pres ' ' ifn
di scl osed herein relates to a substrate treating appar at us, JB@\MW&I&W‘“EM
particularly, to an apparatus for cooling a substrate. Proc :
manuf act uri ng sem conductor devices, flat display panels, _solar*t@¥*s;——and
the |ike incl AGEUBSTRATE'QOUIORG UNII' ANDTPHE'SUBSTRAES TREA TINGashi ng
process renoves a photoresist applied on a substrate. 10The ashing process
is performed in a state where the spRgqi.pfg i s heated at a tenperature of
about 250C. The substrate on which the ashing process is conpleted is
transferred to a cooling plate and then cool ed. The substrate is cool ed by
‘a cooling fluid circulating inside the cooling plate. A cool.ing stage is
mai nt ai ned at tenperature, O 0 . Thus,  J akes a long tine to cool
the substrate on which 1?—‘%&2@ lt': :"--9‘- And, when the
substrate is transferred to a front gpening unified pod (FOUP) in a state
where the {00R%Y ate iTdeqsesentimveriiamndisglosedoheaeln relates dpBssubsraeieating t under
the atnospheric pressure to thus increase a production rate of oxides.

[ PRI OR ART apracaiNENmdmare ppticyRNY. tD@cgnpNTSp fxmoeking PathstratePubl i cat i on

Application No. 2011-10927 SUMVARY OF THE | NVENTI ON [ 0002] The present
i nvention proessedommsuifattncng seowbndugtarndevioshi ftdt display panels, solar cells,

and the like include an ashing process for removing photoresist. The ashing process
removes a photoresist applied on a substrate.

10 The ashing process is performed in a state where the substrate is heated at a
temperature of about 250C. The substrate on which the ashing process is completed
is transferred to a cooling plate and then cooled. The substrate is cooled by a cooling
fluid circulating inside the cooling plate. A cooling stage is maintained at
temperature of about 25°C. Thus, it takes a long time to cool the substrate on which

15  the ashing process is completed. And, when the substrate is transferred to a front
opening unified pod (FOUP) in a state where the substrate is not sufficiently cooled,
the substrate is left under the atmospheric pressure to thus increase a production rate
of oxides. |

[PRIOR ART DOCUMENTS]
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Korean Patent Publication Application No. 2011-10927

SUMMARY OF THE INVENTION

[0002] The present invention provides a substrate cooling unit which

25  restrains oxides from being produced on a substrate.
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25 restrains oxides from being produced on a substrate. 1 1111
.1111121112112112121122121212 12111211211 *nnnni o* [0003] The present invention
al so provides a substrate cooling unit which reduces a tenperature of a
substrate for a short tinme. [0004] Enbodi nents of the present invention
provi de substrate cooling units for cooling a substrate processed at a high

t enper at ur 90031 Subgtheaireseap Mvieiot!Alsb provides hUfibSigate obPAS Lfig Widvh Ng a
space therein; a cooling plate supporting the substrate within the housing,

the cool i Ng.Rlcad £telibbltehe 3G RbdAL BRS SRGEtilRer ei n t hrough which a cooling

fluid flows; and a cooling gas supply part supplying a cooling gas into the

housi ng. L9BESALY, =C B SEREFUERR prbfy ORI R0 SV R Y furt her

10 i ncl ude ol i ng-gas storage, *‘a Co I'né having a front
end connected to. the unsiqﬁﬁ r ,end connec o the ﬁpoling_gas

_ e Q and a reﬁ &fd
storage to [SURIPEHhOSERIEi Mgessstd L DI EMPERETEo e HESTEALS CeP ittt nt o
t he housing; and a diffuser disposed on the front end of the cooling gas
suppl y Pi nendleding|a hepisinechavisigad snace thergiaea coRlinggiipte sypRartng thspbEHE nt o t he
housi ng. 15 [0006] In other enbodi ments, a hole may be defined in an upper
wal | of t havithowtierpupiag, thg cedlingaateibaying|agoeling pessagrcthdiefrs theeughghichave a
pl at e shape having a surface in which apertures for sprayi-ng the cooling
gas are defaicoeling flhel flowd; asdm doeling gaspplyephri sipplitiea kodling ga80MX])ther stil |
ot her enbodi nents, the diffuser may have a rod shape and
housing.
[0005] In some embodiments, the cooling gas supply part may further
10  include: a cooling gas storage; a cooling gas supply line having a front end connected
to the housing and a rear end connected to the cooling gas storage to supply the
cooling gas stored in the cooling gas storage into the housing; and a diffuser disposed
on the front end of the cooling gas supply line to multidirectionally diffuse the
cooling gas supplied into the housing.
15 [0006] In other embodiments, a hole may be defined in an upper wall of the
housing facing the cooling plate, and the diffuser may have a plate shape having a
surface in which apertures for spraying the cooling gas are defined, the diffuser being
inserted into the hole.
[0007] In still other embodiments, the diffuser may have a rod shape and
20  apertures for spraying the cooling gas in a surface thereof and may be disposed
above the cooling plate.
[0008] In even other embodiments, the housing may include: a bottom wall
disposed under the cooling plate, the bottom wall having first exhaust holes through
which a gas in the housing is exhausted to the outside; and sidewalls disposed at one

25  side of the cooling plate, the sidewall having second exhaust holes through which the
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20 apertures for spraying the cooling gas in a surface thereof and may be
di sposed above the cooling plate. [0008]In even ot her enbodi nents, the
housi ng may i nclude: a bottom wal l di sposed under the cooling plate, the
bottomwal | having first exhaust holes through which a gas in the housing
is exhausted to the outside; and sidewalls disposed at one 25side of the

cool i ng pl aghein thbRowikieRkhauigid the obBideWhersihadash oNdle@8cdndleqHailkt Whleeh t he
gas in the housing is exhaust to the outside, wherein each of the second

exhaust holes iRy 2 hepht Rsh@he fat beds chbhigy fib@t of the cooling plate.

=
[0009] I n yet "ot her erbodi nents, a plurality of gas supply holes for
suppl yi ng ool in t r t t Ve pe
defi ned iniﬁﬁ%ﬁS coo??%%ﬁp%§F§F aﬁ@ﬂﬁﬁﬁgc%gﬁ§ﬁ§$éas §%%%ﬁ@hgaﬁﬁgﬁé?p
i nclude: a buffer nenber di sposed under.the.cool.in | at t he buffer
rober  hay SHRPIATE 4 GO0 268 b ARG Sartpes TS GueRBnRY SharBid ke
coal.ing_gas supply line for supplying the cooling, gas, into the buffer
space. P00f091E Plats &Poseﬁi%n-egﬁ SBQ(‘H&L@ET mﬂyegwﬁ@fei &x hulifer: megdbehe
cooling gas 10 may be defined in an upper wall of the housing facing the
cool i ng pl disposddomen tha cgeling platgr theduf mbeehaving 2 heffenspece eonaediedl| i ng
units may further include elevation pins respectively disposed within
el evati on hotlesgadshppigdolas; siiba codingngpspupple, lineHor alpplyving e qiolisg lges ng
el evated al ong the el evation holes to unload the substrate fromthe cooling

pl at e, wheligb fthd higfdiepsdeng nay have an opened 15 bottom surface facing a
top surface of the cooling plate and a | ower end pl aced on upper ends of .

the el evatijgmo] ns. [Q@dkder Rn®b8indnt, eRBusERdied fFRRhSustiAe HRPcoUnE 3ge Of
each of the elevation pins nmay have a flat surface on which the Tower end
of they 6‘0u§ﬁa{}%e' RARERGEL Lﬂﬂ)gr @411 of the housing facing the cooling plate.
[0011] In still further embodiments, the substrate cooling units may further
include elevation pins respectively disposed within elevation holes defined in the
cooling plate, the elevation pins being elevated along the elevation holes to unload
the substrate from the cooling plate, wherein the housing may have an opened
15  bottom surface facing a top surface of the cooling plate and a lower end placed on
upper ends of the elevation pins.
[0012] In even further embodiments, a top surface of each of the elevation
pins may have a flat surface on which the lower end of the housing is placed and an
inclined surface extending from the flat surface and inclined downward to have a
20  height gradually decreasing toward an end thereof, thereby supporting a side portion
of the substrate.
[0013] Embodiments. of the present invention provide substrate treating
facilities including: a load port; an equipment front end module; a load lock chamber;
and a process treatment chamber, wherein the load port, the equipment front end

25 module, the load lock chamber, and the process treatment chamber are sequentially
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Jdnclined surface extending fromthe flat surface and inclined downward to
have a 20 hei ght gradually decreasing toward an end thereof, thereby
supporting a side portion of the substrate. [0013] Enbodi nents of the
present invention provide substrate treating facilities including: a |oad
port; an equi pnent front end nodule; a |load | ock chanber; and a process

treatment ghagRQrin MBEeH EQBphORIGHATdnd MBBuIBGHEIRARNS SRt S8 3P
nodul e, the Toad | ock chamber, and the process treatnent chamber are

sequenti al Ly 'Ogoass%%s&e;lg??ﬂ“ie@ﬁthél E‘é SHLRERR 05 Rk 6 béFDfHégﬁo&e%' udes a

transfer robot trans ing a su rate between the load pdrf and the

| oad | ock chanmbe the proecess treatnent, chanber .jincl.udes .a, process chanber
| n-whi oh ¢ HEABBL e PATHES R au SR e PO PRERhETHBPER S pBREERE
carrying robot. for transferring the substrate between 5 the process chanber
and { he | o&8TYIBE IEhamBRLRFIdkE CHEYIRE 489!k TEREIFBIDE ThR SHYRRLE DEert st
housi ng_provi ding a space i.n 'which the substrate heated in the process

chanber 9 st dfdRropsss sbambe and dheslogd docktchamber, apdh dredpadlpck shembarandudgspnent

front end nodule; a first cooling plate supporting the substrate in the
first housianfirst theesihg rprovidog &rapags an evhielyithgy substratd heajepas shgeprodespugh
which a cooling fluid flows therein; 10and a first cooling gas supply part
suppl yi ng @haobdri standgadsy before thbeubstirasd ishwarstemgd ih0thé]equipnsenigroatrondi nent s,
the load | ock chanber may further include: a second housing di sposed on a

side of thenddulesta fiRtSHSIhe plER SPPEXHicc HREISHBMEralY PViheifFe RouSREC thel firsphi Ch
the substrate heated in the process cﬁanber stands by before the substrate

i's transferhgithd AhR ﬁahﬁlg@g&&ﬁgrﬁasiarge%ogmwmq @doli%g%ﬁﬁ@@l@w%%r&iﬂg plate

15 supporting the substrate inthe Second housing, t second cooling plate

havi ng c i t I Gh e i luid flows therein; and
a sec 0?1@ c%g‘lll :‘I%St% géﬁrg%aﬁ |59f’§gg’? “%%‘%P‘f}% %gco§ ﬁé’é %%gfl%lcorf ée g&% H'l|81r11stlrclig’t he second
housi ng. [ I n other enbodi nents, .1he l.gad l.ock chanber,may fyrther

i ncl ude: a?&iﬂld houd? ﬁ&*ﬂ&@%@ﬁ%ﬂ%%ﬁ%ﬁf%ﬂ@o‘%iﬁ fham aaayréﬁbsr %F’&@Fd% a
space in which the 20 substrate trapsferred fromthe eguipnent front end
modul e i nt §54oRe hopypg disppsed anraside ehhghist hopsingdthe yecond housirg provilipd usi ng

di sposed bel ow the second housing to provide a space in which the substrate
t ransf er r e@ spoearin whichthe srlstrater hesitad @nthe moekese chamber tskeadp by defare ttheat nent

chanber stands by. [0016]In still other enbodi ments, the first cooling gas
suppl y par tsubstipte is transferred into the equipment front end module; a second cooling plate

15  supporting the substrate in the second housing, the second cooling plate having a
cooling passage through which the cooling fluid flows therein; and a second cooling
gas supply part supplying the cooling gas into the second housing.

[0015] | in other embodiments, the load lock chamber may further include: a
third housing disposed below the first housing to provide a space in which the

20  substrate transferred from the equipment front end module into the process treatment
chamber stands by; and a fourth housing disposed below the second housing to
provide a space in which the substrate transferred form the equipment front end
module into the proceés treatment chamber stands by.

[0016] In still other embodiments, the first cooling gas supply part may

25 include: a cooling gas supply line having a front end connected to the first housing
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251 ngl ude: a cooling gas supply line having a front end connected to the
first housing and a rear end connected to the cooling gas storage, the
cooling gas supply line supplying the cooling gas stored in the cooling gas
storage into the first housing; and a diffuser disposed on the front end of
the gas supply line to nultidirectionally diffuse the cooling gas supplied

into the fiahéta featishd@onfectddOtb/thencoaligg gat Resragrnd comlileS gast figplyi lisé
cooling gas supply part may include: a cooling gas supply line having a

front end gEpHIg@k Kk EdlinPSad btordd iﬂ(ﬁ&@édwng@ds Sofa@8int6 Mk KRNAQKIRY aA® t he
cool ing gas storage, the cooling gas supply line supplying the cooling gas

stored in th | k- sgar i it e, fd (Waloks - diffif user
i posed of SRR, RsEAEnCE AR i 8 Walel hiply'BHE (PHmyRRRediobly 1)
10di ffuse t coolin as supplied jnto the first housing. [0018]1n yet

ot her enbog%ﬁ?}é‘? c‘ioﬁggigﬁ%ﬁp%ﬁg‘tgg%gle S HONEP8de: a bottom wal | di sposed
under tpe fj cooling plate, the bottomwall having first_ exhaust hol es

t hr ough vvhi[béffil gas WP tHER Athfe ?ni‘rb%dlt‘jmﬁ?}&sfhﬁgﬁ‘isg QUL R ERPY PR BEY si de;
and sidewal|ls disposed on a side of the fjrst cooling pl ate, the sidewall
havi ng secérriudes agerbng gahBipply ting baigne aranh epd sornested to the firsh dopsing ¢
housing i s exhaust to the outside, wherein each of the second exhaust holes
may have aahéiagtear lead sonested: teatheofooling gak rstarageo dhé weolpigagas. supphyl B¢ n
further enbodiments, a plurality of gas supply holes for supplying the

cool i ng gasupplimgahdaidiamgasstosddn dlic ¢doding ghs stoage inrayhdfirsthbusivggl andr t he
first 20 cooling plate, and the cooling gas supply part may include: a

buf f er menedifRls&paisgsied tiethet fientf éddSbf @ROLiNGumplRlige th heulbidfrt@ionalyrber
having a buffer space connected to the gas supply holes; and a cooling gas

supply1bi neiifrQl HUBRIMNERds Spplie@ b B H8ShduSig, the buffer space. [0020]In
still further enbodi nent's, the substrate treating facilities may 25further

i nl udes eligyagf on PiASof SRRPShioalalent, RO Mk mE) AL BRlcR?

wall disposed under the first cooling plate, the bottom wall having first exhaust holes
through which a gas within the first housing is exhausted to the outside; and
sidewalls disposed on a side of the first cooling plate, the sidewall having second
15  exhaust holes through which the gas within the first housing is exhaust to the outside,
wherein each of the second exhaust holes may have a height less than that of the first
cooling plate.
[0019] In further embodiments, a plurality of gas supply holes for supplying
the cooling gas onto a bottom surface of the substrate may be defined in the first
20  cooling plate, and the cooling gas supply part may include: a buffer member
disposed under the first cooling plate, the buffer member having a buffer space
connected to the gas supply holes; gnd a cooling gas supply line for supplying the
cooling gas into the buffer space.
[0020] In still further embodiments, the substrate treating facilities may
25  further includes elevation pins respectively disposed within elevation holes defined
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in the first cooling plate, the elevation pins being el evated al ong the

el evation holes to unload the substrate fromthe cooling plate, wherein the
first housing may have an opened bottom surface facing a top surface of the
first cooling plate and a | ower end placed on upper ends of the elevation
pins. 5 BRIEF DESCRI PTION OF THE DRAW NGS [0021] The acconpanyi ng draw ngs
are i ncl uded tHeofiref euuliEg paté,Uhé BRVatividsins baingichgart dldig the @Rkebtiond holeat i on,
and are incorporated in and constitute a part of this specification. The

drawi ngs ikl usibhdiR KGR AbM tRELOS ingailite, Qﬁer&ﬁiﬁh@ﬁ?ﬁ ﬁBﬁsul@hﬂay @avd 40 and,
together with the description, serve to explain principles of the present

Substrate f Pé%%‘%"bﬁ‘)&%?@%f?% freit £ rhce of BeBra UG b MLEHERL

i nvention; E? S %n%tlc .view of a |oad | ock chanber, taken
al ong | i nePRee 8 ”p%‘frefi‘fiscffl YIRS 3 is a partial perspective view

|IIustr€t|ng a portion of aflrst ‘substrate cooling unit of FIG 2;

[ 0025] F is a graph illustrating a process in which a substrate is
cool ed BRIEF DESCRIPTION OF THE DRAWINGS
[0021] The accompanying drawings are included to provide a further
understanding of the present invention, and are incorporated in and constitute a part
of this specification. The drawings illustrate exemplary embodiments of the present
’ 10  invention and, together with the description, serve to explain principles of the present

invention. In the drawings:
[0022] FIG. 1-is a schematic plan view of a substrate treating facility 1
according to an embodiment of the present invention;
[0023] FIG. 2 is schematic view of a load lock chamber, taken along line A-
15 A’ of FIG.1;
[0024] FIG. 3 is a partial perspective view illustrating a portion of a first
substrate cooling unit of FIG. 2;
[0025] FIG. 4 is a graph illustrating a process in which a substrate is cooled
according to Experimental examples of the present invention;
20 [0026] FIG. 5 is a schematic perspective view of a substrate cooling unit
according to another embodiment of the present invention;
[0027] FIG. 6 is a schematic perspective view of a substrate cooling unit
according to another embodiment of the present invention;
[0028] FIG. 7 is a schematic perspective view of a substrate cooling unit
25  according to another embodiment of the present invention;
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iaccording to Experinental exanples of the present invention; 20[0026]FIG 5
IS a schematic perspective view of a substrate cooling unit according to
anot her enbodi nent of the present invention; [0027]FIG 6 is a schenmatic
perspective view of a substrate cooling unit according to another

enbodi ment of the present invention; [0028]FIG 7 is a schematic

perspecti vgoe2gqw of FISURSS & dlcky qmﬁatmg 41Bbftor SuAREOS U4 Reusiy ARefdIes

enbodi ment of the present invention; [0029]FIG 8 is a viewillustrating a
bottom surft@gleelgf,o(ﬁmtgwtﬂg @g&gglg;eggoﬁo an enbodi nent of the present
I nvention. [0030]F 'S aV|eW|IIustrat|ngabottomsurface of a

housi ng accf@q:gd]ng tonf@oéhse Ve afisiE 'ﬂf% ?&5}‘? sBHg(,See a hOV& If cfcordl%usmg

5[ 0031] FI G is a perspec I've VI ew a S dewd
accordi ng tt Qherrb di nen ? the Erese |nvent|on [0032]FIG 11 is a
cross- sect i DAY a P SPYER e 00l i ng uni t according to anot her

enbodi ngnt he resent |nvent|on
ng [(%31t] P FIG. 10 is a perspective view illustrating a sidewall of a housing

according to an embodiment of the present invention.

[0032] FIG. 11 is a cross-sectional view of a first substrate cooling unit

according to another embodiment of the present invention;

[0033] FIG. 12 is a schematic view illustrating a process in which a substrate
10  is cooled by using the substrate cooling unit of FIG. 11; and

[0034] FIG. 13 is a cross-sectional view of a substrate cooling unit according

to another embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 [0035] Hereinafter, a substrate cooling unit and a substrate treating facility
according to preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings. Detailed descriptions related to
well-known functions or configurations will be ruled out in order not to
unnecessarily obscure subject matters of the present invention.

20 [0036] FIG. 1 is a schematic plan view of a substrate treating facility 1
according to an embodiment of the present invention.

[0037] Referring to FIG. 1, the substrate treating facility 1 includes a load
port 10, an equipment front end module (EFEM) 20, a load lock chamber 30, and a
process treatment chamber 40. The load port 10, the EFEM 20, the load lock

25 chamber 30, and the process treatment chamber 40 are successively disposed in a
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J[OO033]FIG 12 is a schematic view illustrating a process in which a
substrate 10is cooled by using the substrate cooling unit of FIG 11; and
[0034] FIG 13 is a cross-sectional view of a substrate cooling unit
accordi ng to anot her enbodi ment of the present invention. DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS 15 [0035] Hereinafter, a substrate

cool i ng unijhe 2aRRéréingRtERSE didécRioh i HthidhOtht 36dd pdry 1 RaREO EHEN 20 0hp I &dabeled
enbodi ments of the present invention will be described in detail with

reference tR.hhe AL GAMMRMMoREsdrAhaE ThalBlddd 8 HESHREd K f@lted Bl At £d tO
wel | - known functions or configurations wll be ruled out in order not to
unnecessari | ec tters  of . th resent_inveption. .

201 0036 pi Gt AERAT & FHOk BrbedTR deRishansy o8 o BEF e S Rviensd 1 oy 4
according to a nbodi pent, of the sent invention. [0037]Referring to

B " ndu fheliPR el FB T hrh povehd ARGeben e fuRged diref GRPeOTEICHSE W

equi pnent front end nodule (EFEM 20, a |oad | ock chanber 30, and a process
treat mePt dfaiseandssconddiractars %and Yig refeped torsn thad dimeetianoad | ock 25
chanber 30, and the process treatnent chanber 40 are successively disposed
in a |inel00@8lei naf tlde load port d0tis disppsedvimi & Hronhend of thepabstrate treatieg EFEM
20, the load | ock chanmber 30, and the process treatnent chanber 40 are

di sposed i gadilitfyelr aretlincndes a pldralitytofdupput pas K &ach af thersapporvparts 6 is
perpendicular to the first direction X when viewed fromthe top is referred
to as a sedapdsddiih@didedn the sebbsddiréctidh NECAl QARifgEREAGacdettara FOUD, hed i1 st
and second directions X and Y is referred to as a third direction Z. [0038]

The | oad pekd 1idd) 4 & HARRRRACR BS thef §uPBbrt Pafls 8f A BEbstaRSHIR! Bedtddeaid 19
facility 1 and includes a plurality of support parts 6. Each of the support

parts i Sﬁ%&?&g‘ﬁ%ﬁé&%ﬁ g;r{%gggﬁfgpnd diréction Y. Acarrier (e.g., a

cassette, i's placed on each of the support parts 6.
A substrat ?06199]be t re[%te%%E%RQOe}s disposed on the rear of the load port 10. The EFEM

20 includes a frame 21 and a transfer robot 25. The frame 21 is disposed between

the load port 10 and the load lock chamber 30 and has a space therein. The frame 21
has a length direction parallel to the second direction Y. The transfer robot 25 is
15  disposed within the frame 21. The transfer robot 25 moves along a transfer rail 27
disposed in the second direction Y. The transfer robot 25 transfer a substrate
between the carrier 4 and the load lock chamber 30.
[0040] The load lock chamber 30 is disposed on the rear side of the EFEM 20
the load lock chamber 30 provides a space in which a substrate W to be treated
20 stands by before thé substrate W is transferred into process chambers 60 and before
the treated substrate W is transferred into the EFEM 20. The inside of the load rock
chamber 30 is changed into a vacuum or atmospheric state. The load lock chamber
30 prevents external contaminants from being introduced into a carrying chamber 50
and the process chambers 60. Doors 28 and 52 are installed between the load lock

25  chamber 30 and the carrying chamber 50 and between the load lock chamber 30 and
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Jd0treated substrate are received in the carrier 4. [0039] The EFEM 20 i s
di sposed on the rear of the |oad port 10. The EFEM 20 includes a franme 21
and a transfer robot 25. The franme 21 is disposed between the | oad port 10
and the | oad | ock chanber 30 and has a space therein. The franme 21 has a
| ength direction parallel to the second direction Y. The transfer robot 25

Ls 15 di sp@scHFEM 20.nWhd the 30Bstedle W HRVES BétSieed tHeOBPEM220 aRY Gsaddbeng a
transfer rail 27 disposed in the second direction Y. The transfer robot 25

transfer acRuRsdT 34, ethbedd@?esz hfvidear bitekert ) dobih fodkoaishnhiRg k3 (c badrtigs  30.
[ 0040] The Ioad l ock chamber |s di sposed on the rear side of the EFEM 20

the load | q gl?ylﬁgacﬂ%ﬁg%ls PJQl‘é eﬁptﬂg%ubéﬁmw{n%beéP&%éﬂ'@éﬁ)anB & be

treated 20 oret esu trate I's transterred 1 nto process
chanmbers 60 a bﬁ{ t he treated sugﬁt t tra red into the EFEM
20. The i n&MHBO%t ﬁ‘?e“e Pl B R U8’ Foor Ao b 6 BB et or
at nospheric tate e I oad | ock chanber 30 prevents external contam nants
from be?ng™® e EFEM ?@ °¥flanber 50 and t he process chanbers
60. Doors 28 and 52 ar e i nstall ed between the |load | ock 25 chanber 30 and
the carryi h@04Hanber The parrgspiaeatment ehagmbendd iy disRoseA OB 10 sidsPf thhe EFEM
20. Wen the substrate Wnoves between the EFEM 20 and | oad | ock chanber
30, the dodeadddclpclomiteedo bbingebe fitshdirdgom Xodlhe phenebetrea@entnchamber 4Gir r yi ng
chanmber 50 is closed. Wen the substrate noves between the | oad | ock
chanmber 30 imobiles e @anyving shgmbeasbhard the pridess chambeR®0pr ovi ded bet ween t he
door
[0042] The carrying chamber 50 has a polygonal body when viewed from the
10 top side. The inside of the carrying chamber 50 is maintained to be a vacuum state.
The load lock chamber 30 and the process chambers 60 are disposed around side
portion.of the carrying chamber 50. A passage 51 through which the substrate W
passes is accessible is defined in a sidewall of the carrying chamber 50 adjacent to
the load lock chamber 30. The passage 51 connects the carrying chamber 50 to the
15  load lock chamber 30.
[0043] A carrying robot 53 is disposed inside the carrying chamber 50. The
carrying robot 53 transfers the substrate W between the load rock chamber 40 and
the process chambers 60. The carrying robot 53 transfers the standby substrate W
from the load lock chamber 40 into the process chambers 60 or the treated substrate
20 W from the process chambers 60 into the load lock chamber 40. Also, the carrying
robot 53 sequentially transfers the substrate W among a plurality of the process
chambers 60. According to an embodiment, the carrying chamber 50 has a
quadrangular body when viewed form the top. The load lock chamber 40 is disposed
on one sidewall adjacent to the EFEM 20, and the process chambers 60 are disposed

25  continuously on the other sidewalls. The carrying chamber 50 may have various

9



o rock chanber 30 and the EFEM 20 is cl osed. [0041] The process treatnent
chanber 40 is disposed on the rear side of the |oad | ock chanber 30 al ong
the first direction X. The process treatnment chanber 40 includes the
carrying chanber 50 and the process chanbers 60. [0042] The carryi ng chanber
50 has a pol ygonal body when viewed fromthe 10 top side. The inside of the

carrying CRRipRerinSidiord b Nhei dbede-tieschBed sﬁgé‘éﬂd&o?&iﬂgeto Qirk@3fodeRE K

chanber 30 and the process chanbers 60 are di sposed around side portion of
t he carryi%%ﬁ%ﬂgnber 50. A passage 51 through which the substrate W passes
is accessible 1s defined in a sidewall of the carrying chanber 50 adjacent

Lo the | oagabRk Chabet 30 T8 RAREEAE, O 16 T sy 635 i igesLaTber

50 to the ad | oC r ; carrying robo posed

i nside the caryryi hanber . 50. The carryi ropot .53 transfers the
substrate VRHRbSRER FRCOTRBRIE, PRIESERS aﬁ%ﬂ&ﬁ@lﬁ?ﬂ@%ﬁ&?& BB s 60.
The carrying robot 53 transfers the standby substrate Wfromthe | oad | ock
chanber 9 40 Prefesses mayeqReeiosmed dnibemso@ss ehambess 60.cThe game processteaybe W f r om
t he process chanbers 60 into the |oad | ock chanber 40. Also, the carrying
robot 53 seqdemddain yach afighermocdse chaipbensab® \Mleroatiyedy,pt werés of thé t he
process chanbers 60. According to an enbodi nent, the carrying chanber 50
has a quadpesrgsdeamalydd\seqranally pevéeinfedrom théeutisopte Whe theomdcedso ckameasiber 40
i s disposed on one sidewall adjacent to the EFEM 20, and the process
chanbers 6Qgare di sposed 25 continuously on the other sidewalls. The
carrying chanber 50 may have vari ous

[0045] The process chamber 60 includes a housing 61 and a support part 62.
10  The housing 61 provides a space in which a process is performed. The inside of the
housing 61 is maintained to be vacuum state. The support part 62 is provided in the
housing 61 to support the substrate W when the process is performed. The support
member 62 may have a structure in which the substrate W is fixed through
mechanical clamping or using an electrostatic force. A heater (not shown) may be
15  provided within the support member 62. The heater generates heat to raise the
temperature of the substrate W to a predetermined temperature. In case of the ashing
process, the substrate W is treated in a state where the substrate W is heated at a
temperature of about 250 C. Two support members 62 are provided within the
housing 61. The support members 72 are parallelly disposed in a side direction
20  thereof. An entrance 63 through which the substrate W is accessible is defined in a
region of the outer wall of housing 60 facing the transfer chamber 50. The entrance
63 may be opened and closed by a door 64. The entrance 63 has a width allowing
which the two substrates W to pass theretrough at the same time. Alternatively, the
entrance 63 may have the same number as those of the support members 62 within
25 the housing 61. Here, each of the entrances 64 may have a width allowing one

10



Shapes in addition to the above-described shape according to required
process nodul es. [0044] A predeterm ned process is perfornmed to the
substrate Win process chanbers 60. For exanple, processes such as ashing,
deposition, etching, and baking 5 processes may be perforned in the process
chanbers 60. The same process may be performed in each of the process

chanbers 6QubshhiceWnatgaveihretitosgt. | The imbérofMhOcEFRaSMeBYerbG29eaeat i al |y
performed on the substrate Win the process chanbers 26. [0045] The process

chamber 60y fhelhdd§sg 81 zqkqghﬁgqga@@@dsupport part 62. 10 The housing 61
provides a space in which a process is performed. The inside of the housing

61 is mai ”i@d@d to ?‘??Vi“fé‘ eth taﬁ%‘%mf mﬁt}&%ﬁ@i&ckp&%fnb@? tm&npﬁp&yg@g@ | n the

housi ng 61 uppor he ‘su rocess I's
support negﬁg gg y have a structure in which the substrate Wis flxed
t hrough nech Ianplng or using an electrostatic force. A heater (not

shown) y S proyided wt h r 62. Th heat er
generatgH [\&i‘( to rai ge"f‘ﬂ%t? %lr'r(B é 'ﬁ'ﬁﬁ ;ﬁg}% {‘ng’glgﬁrsw SEnarajg F&e%\elves a
predeterm ned tenperature. |In case of the ashing process, the substrate W
i s treat edeped sybgrate WAk and taneunitrgtedy wibairay | W2 heBhelpadtlogk chaplarailir e of

about 250 . Two support nenbers 62 are provided wthin the housing 61. The
support nemxdudes aZubsteatp eoclingairity 1003 pod ¢00h andha sulitratdi staciby omits 200a

and 200b.The substrate cooling units 110a and 100b receive the treated substrate W1.
Also, the substrate cooling units 110a and 110b cool the substrate W1 while

10  receiving the substrate W1. The substrate standby units 200a and 200b receive the
untreated substrate W2. The substrate cooling units 100a and 100b may be disposed
above the substrate standby units 200a and 200b. -

[0048] According to an embodiment, two substrate cooling units 100a and
100b are provided. Here, the second substrate cooling unit 100b is disposed on a

15  side of the first substrate cooling unit 100a. And, two substrate standby unit 200a
and 200b are provided the second standby unit 200b is disposed at one side of the
first standby unit 200a. The first standby unit 200a is disposed under the first
substrate cooling unit 100a, and the second standby unit 200b is disposed under the
second substrate cooling unit 100b.

20 [0049] FIG. 3 is a partial perspective view illustrating a portion of the first
substrate cooling unit of FIG. 2. Referring to Figs. 2 and 3, the first substrate
cooling unit 100a includes a first housing 110, a first cooling plate 120, and a first
cooling gas supply part 130.

[0050] The first housing 110 provides a space in which the process treated

25  substrate W1 stands by the first housing 110 includes a bottom wall 110a, a top wall

11



20 thereof. An entrance 63 through which the substrate Wis accessible is
defined in a region of the outer wall of housing 60 facing the transfer
chanber 50. The entrance 63 may be opened and cl osed by a door 64. The
entrance 63 has a width allow ng which the two substrates Wto pass
theretrough at the sane tine. Alternatively, the entrance 63 may have the

same nunber 1ot dnbGiRwalls 1l Dec. STRPBsttonTBElEIDa 62 dispbded mindér thegirft@uslimg 61.
Here, each of the entrances 64 nmay have a width allowing one substrate W

to pass thef#t MOUIRe upps WML f dikfRed UPRRY the TREOENS Pl BYd #Res i N the
housing 61 may be further increased. T0046]FIG 2 is schematic view of the

'Fi’gf E?Ci‘hiﬁﬁaﬁéﬁgﬁ ‘Sg@H?ﬁ%ﬁt@%@%‘@@ﬁﬁ?ﬁ%%}‘f?&%F@ggégﬁ%éi‘%%g’gﬁé o Loe w
W. . T 30, i !
o o e e il B S DA SRR SRR 200
and 200p. The _subst r.at cqoliqg units, 110a ang 100§6®§£eive the tre [ed
sk npqttomy he

substrare Withipthe first fousing 410w cemghiningythy - i}ﬁﬂp%o‘l"‘ﬁ
substrate WL while 10 receiving the substrate WL . The substrate standby
uni ts 200a 1afe @dabe sitewille 1 O withtaaelh othgr-s dipdesr Bl learpgdefimpd ins thesinpst e
cooling units 100a and 100b nmay be di sposed above the substrate standby
uni ts 200a vealidl 1260Fhe hok4 3]l Aevospdiedapad faom eaddhoethere Mind, fines exbausst helee
cooling units 100a and 100b are provided. Here, the second substrate

cool i ng uniltl2 h@ddefingd dhi Hedsedmowalh 1105 ThedfirsoéxHanst Halgsst123usbe spaeed 00l i ng
unit 100a. And, two substrate standby unit 200a and 200b are provided the

second st anghy fiéRl tachOfer sddiRPSBHdeineane thé B6ttéth wdnel fgal SThesicrpaby unit
200a. The first standby unit 200a is disposed under the first substrate

cool i ngoUnielh AP Role8 N3 LRE dsEEANE SR RYe YRiclaBOPPod. S EdiS BP#ROsd4BRET t he

second substrate cooling unit 100b
exhaust holes 113 may be positioned lower than that of the first cooling plate 120. A

vacuum pressure may be applied to the side of the first housing the 110 through the
first and second exhaust holes 112 and 113. A gas staying in the first housing 110 is
exhausted to the outside through the first and second exhaust holes 112 and 113.

15 [0051] The first cooling plate 120 is disposed inside the first housing 110.
The first cooling plate 120 has a plate shape having a radius greater than the substrate
W1. The substrate W1 is placed on a top surface of the first cooling plate 120. The
first cooling plate 120 is supported by support rods 125. Also, the first cooling plate
120 is spaced apart from the bottom wall 110a of the first housing 110 and disposed

20  at a predetermined height. A cooling passage 121 is defined in the first cooling plate
120. The cooling passage 121 is connected to a cooling fluid supply part 130 to
provide a passage through which a cooling fluid is circulated. The cooling passage
121 is defined in the cooling plate 120 in a spiral or ring shape. The cooling fluid
circulating into the cooling passage 121 cools the first cooling plate 120 and the

25  substrate W1. A liquid or gaseous fluid may be used as the cooling fluid.
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20[ 0Q49]FIG 3 is a partial perspective viewillustrating a portion of the
first substrate cooling unit of FIG 2. Referring to Figs. 2 and 3, the
first substrate cooling unit 100a includes a first housing 110, a first
cooling plate 120, and a first cooling gas supply part 130. [0050] The first
housi ng 110 provi des a space in which the process treated 25substrate W
stands by {[0@53]i rst Mbesiriigoobliflg igas buishds part 100 tsapplvld coblidg,gas iftopheral |
110b, and sidewalls 110c. The botton1maIF 110a i s di sposed under the first
cool ing pl && nbdfing The. qmeemsmohm%%@psuﬁplpbmqge%ah@ée gdaetérhgéﬁmeool ing

pl ate and faces the bott om wal | The sidewal I s 110c are provided

ar ound the(ﬁdtfg )nghgglﬁ H%e ag%sﬁlj,’mé&ﬂﬁﬁhbteh%z“ﬁ@g{dlﬁﬁkér 1330b to the

bott om wal | Inthe't ousi ng 110 by

conbi ni ng otton1 t he si.dewalls 110c
cobi i 19 igedto ot 1405. AR 4EPS] e Se B 155 TR o os
111 are spaced ap rt fromeacglgf)thre‘iI And, first exh ust oles 112 are

def i nedSi n 3t M EOIP8EHarisor dsiumpEle) gas mag hs At 2htredoohng ety SIBES spaced
apart from each other and uniformy defined in the botton1me|| 110a. The
second 10 éxnhelim Kdelkesgasihes thermali epndvetivity seeatan tham pinethsifresas has Maloc. Each
of the second exhaust holes 113 may be positioned |ower than that of the
first cool icnoling efficien®0. Alternatevelimapnizegen (¥ hgap nhay kepypled esltheopheg gisde of
the first housing the 110 through the first and second exhaust holes 112
and 113. AAjss airtragy brgused as e doblisg gdsousi ng 110 i s exhausted to the outside
through the first and second exhaust holes 112 and 113. 15 [0051 ] The

first cool i[pg54) ate 12 das dbpROERS 13 Nebieectshtef first holkmsi1Ng td kRe gdhe first
cooling plate 120 has a plate shape having a radius greater than the

substr age T S 30! f rst
e Worage 2;;:‘39 Th %zlfs?sgl?pl?'hde 130! 186 80} Ad BRI B GRe ﬁf'st hBEsihd

cooling plate ooling plate 120 is supported by support rods

125 A0 11nh 'l SALLRGH B e B0l et RAC c%&%rﬁe%tfor&%@o gy om vel|

110a of the irst ou5|n §hosed eterm ne A
cool i ng passa e 12 defi ne first ooI| te..120. Th oollng
passaga o1 don At ﬂseugﬁxéeﬁtlﬁglﬂ’ravﬂl d‘btﬁﬁ}gb‘%w Y ofdgiesy W‘BF€9? de a
passage thro h whi ch oling fluid s i rcul at coolln ssage
121 i s def ieﬁéﬂlsu %n{l??éed?@o‘gP rﬁ@st%oaflegiéé iR #3% B‘FRPSY 116? | mpysha el'he
cooling fluid circulating into the cooling passage 121 cools the flrst

cool i ng pl a&pelinggasantd tebpectiBe tagsansatf dhapfirst hopsingl 10.o0Theg geadmgseasistired may be
used as the cooling fluid. [0052]The first cooling gas supply part 130
suppl i 88 aicde gasgptarage part @ supplied o theofust hgusidg)1 10Ttheodghr the geoslpphy gas
supply part 130 includes a gas storage part (not shown), a gas supply line

131, a gas lingj1e¢ti on tube 132, and a diffuser 135. [0053] The gas storage
part stores the cooling gas. An inert gas nay be used

[0055] The gas supply line 131 has a front end connected to the gas injection
tube 132. The gas .injection tube 132 is connected to the upper wall 110b of the first
housing 110. A diffusion hole 133 having an inverse funnel shape is defined in a
20  front end of the gas injection tube 132. The cooling gas supplied through the gas
supply line 131 is diffused while passing through the diffusion hole 133.
[0056] The diffuser 135 is disposed on the front end of the gas supply line
131. The diffuser 135 may be provided as a plate having a small thickness. Also,
the diffuser 135 is inserted into each of holes 111 defined in the upper wall 110b of
25  the first housing 110.
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S5 as.the cooling gas. Also, a helium (He) gas may be uses as the cooling
gas. Since the helium (He) gas has thermal conductivity greater than air,
the He gas has high cooling efficiency. Alternatively, a nitrogen (N2) gas
may be used as the cooling gas. Also, air nay be used as the cooling gas.

[ 0054] The gas supply line 131 connects the first housing 110 to the gas 10

storage pafoes7ihe gasTisd@ipfuyer! 1358na3HavieaDled ontBE burfid tm&stecmd:obﬁng he
first housing 110 and a rear end connected to the gas storage part.

Accordi ng {9 ANnRARAGITRBA thd Kiffes dditbd &0 fi'leQﬁfﬂJ&? 1985 Wi z)ésﬂng Mo
branched into a plurality of lines, which of each is connecte he flrst

housing 11Q. f}ﬁls&af%sst}ﬁpﬁ%; rrét[é f]tﬁé cggﬁ%gpgolfy%e%&%s %08{& g cq)% #ggg 15i n

respective regions o fousin cool gas s

the gas staor e part. i. d to the first hous hrou h the gas
Suppl'y | ndifisRes oy @Bsdgjefﬁ%f L Wi, tﬁwwﬂ}ﬁagw g 5&8%{5 i oRRb ot od t o
t he gas |nject|on t ube The gas injection tube 132 is_connected to the
upper wal | heyepe dflotth@ughrté? gad3epRly liprol31a 1y FPoRBAahHIE dizestikiyiihg an

inverse funnel shape is defined in a 20front end of the gas injection tube
132, The coupilisg ayachishifion k. K de bsreiadVe appl deviatndromnthelasoling f used

whi | e passing through the diffusion hole 133. [0056] The diffuser 135 is

di sposed ompldtthé20 roorthe suldtrafe WHeis ghsnagepplTheldonbBng 84s 1eVitateslitlid patcled 35 may
be provided as a plate having a small thickness. Also, the diffuser 135 is

inserted i RéMai@d@indhe ittt BSusirgl1 Medridekel partidies MpPBdE swlied 24 @Bowke 35t he
first housing 110. [0057] The diffuser 135 may have holes on the surface

t hereof . TRen@RPAdting tBASubsfrateWEC tsttbetthé @ifEiRet 185 RALES tHeflbWadtel JT tho'e
di ffuser 135. Wil e passing through

10  cooling gas supplied and removes the directivity, it is possible to prevent the above-
described problems caused by the cooling gas.
[0058] Referring to FIG. 2, the second substrate cooling unit 100b includes a
second housing 140, a second cooling plate 150, and a second cooling gas supply
part 160. The second housing 140 may have the same structure as the first housing
15 110, the second cooling plate 150 may have the same structure as the first cooling
plate 120, and the second cooling gas supply part 160 may have the same structure as
the first cooling gas supply part 130.
[0059] The first substrate standby unit 200a includes a third housing 210 and
a support plate 220. The third housing 210 is disposed below the first housing 110
20  and provides a space in which the substrate W2 transferred from the EFEM (see
reference numeral 20 in FIG. 1) to the process treatment chamber (see reference
numeral 40 in FIG. 1). The support plate 220 is provided in the third housing 210.
The support plate 220 supports the substrate W2.
[0060] A second substrate standby unit 200b includes a fourth housing 230
25 and a support plate 240. The fourth housing 230 is disposed below the first housing
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the diffuser 135 the flowrate of the cooling gas is decreased and the
cooling gas diffuses in all directions. Wien the cooling gas is supplied
directly into the first 5 housing 110 through the gas supply line 131, the
cooling gas with directivity is supplied at a high flow rate. Thus, the
substrate WL may deviate fromthe cooling plate 120 or the substrate W is

damaged. Thgo eAdbioviledasph@vintvittiels tHeht@bfiaitd Wl £ansf@raal fidri ¢hd PFERIE(séd I St
housi ng 110 and these particles may be supplied as a source of

cont am nat ir&ereh8E niMbal 28t Mb. . 1)SoNhe frb@séitdehinit chaRberedEs estelchse f | OW
rate of the 10cooling gas supplied and renoves the directivity, it is

possi ble t r . b - i . ling
Gas. [ 005eT R A FIS. By AL blaRE St I iR FHE RS dishe A0

i ncl udes a.second hqusi 140 secon ling plate 150, and a second
cool i ng gaﬁ‘gﬁ&ﬂoy pgﬁtftﬁgé@pomghes E’Stﬁ%e &gﬁsi ng 140 nay have the same
structure e first housing .15 110, the second coolin | ate 150 nmay
have t hé: siﬁ%égt ruct Gi- A4S # gEAPh ewutgo%Pmessmfa%)ehli@e,su%%an ‘I‘Fé?ogdi%nd
cooling gas supply part 160 may have the sane structure as the first
cool i ng ga#c Expgingental ekamplgs. [ 0059] The first substrate standby unit 200a
includes a third housing 210 and a support plate 220. The third housing 210
i s di spose@0@fRlow t hReférrisg thdlSi Aga hofiz@0alaaxis pf guapt espmsenpsie &€oplingvhi ch
the substrate W2 transferred fromthe EFEM (see reference nuneral 20 in

FIG 1) totinee(tpand aseriidabakizestt grapiamdpeésens ee sutstrateetemperatiie(&). 40he n FI G
1). The support plate 220 is provided in the third housing 210. The support

pl ate 220 gwﬂaqr ShbWe a priely HRoMks a EMAERIA BRI Prpelimehtl Saaipidy unit
200b i ncl udes a(?ourth %ousing 230 25and a suppo??qpla e 240. The fourth

2000 i nel udes a | . _ _ |
' whi - the SeBRETReRe] PR 1 e bR K R LR oher o
20 1 FIGclheh 0y WG P60 LISRhIBIL, SATRRCLaSRALR npNeiBung el 40 in

FIG 1). Tiié support plate 240°Ts ovi our The

support pl %a?ntgilrllgd SaltJ%pt%Irntp%rattur}g 0 ua %)Eltr 5‘%%.V\%e graph 2(II) shows a process of

cooling a substrate cooling according to Experimental example 2. In Experimental
example 2, the substrate (see reference symbol W1 in FIG. 3) is cooled by supplying
15  acooling gas in a state where the cooling plate (see reference numeral 120 in FIG. 3)
is maintained at a temperature of about 25°C. In the case where the substrate is
heated at a temperature of about 25°C within the process chamber (see reference
numeral 60 in FIG. 1), the temperature of the substrate W1 when transferred to the
cooling plate 120 is maintained at about 190 C. It takes about 53 seconds to reduce a
20 temperature of the substrate W1 to a temperature of about 50°C in graph 1 (1),
whereas it takes about 5 seconds in graph 2(II). It is confirmed that the cooling
effect is better in Experiential example 2 than in Experimental example 1 by 10 times
or more. In Experimental example 2, the substrate W1 is cooled by the cooling stage
120 through heat conduction, and simultaneously, is forcibly cooled by the cooling
25  gas so that the cooling may be carried out in a short time.
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S[0061]FIG 4 is a graph showing a process of cooling a substrate according
to Experinental exanples. [0062] Referring to FIG 4, a horizontal axis of
graph represents a cooling tinme (t) and a vertical axis of graph represents
a substrate tenperature (C). The graph 1(1) shows a process of cooling a
substrate according to Experinmental exanple 10 1. In Experinental exanple
1, the sub$o06B8]le (seen BExberimbaal syt Mhirce d4nl facrt3gasi 8 suppli@rinté the St at e
where the cooling plate (see reference nuneral 120 in FIG 3) is maintained

at a tenpenghdne 1, BOoWstraRCw1 They B& %Bé,le@l@hhér &h@gﬁgﬁeﬁi&q&ss%ﬁre%%ol ing a

substrate cooling according to Experinental exanp . I'n"Experi nment al

exanpl e 2, eqrf i .1 s .,co0l ed by
suppl yi ng 1S uRHEpE AL Rl & ERARES, ARBhetd plsBih e Nk (B2
reference nunmeral 120 | LG, 3) is.naintained.at a tenperature of .about
D5C It he'iuBe sHEvald W Neatsdle a Pt ettt inpoRseElEs Aniehgr Spout
25C within_ the process chaméter ,((isee reference nuneral 60 in FIG. 1), the

t enper a? ur &NSEL PrESNEAHRR Faig of eaidepr hersugacs of the gubsiatenW 1 bseemesghighett e 120
is maintained at about 190C. It takes about 53 seconds to reduce a 20

t enper at ur &ogfeveneins Eperimendal\\exaraply  2.e thee igarapidonratghofitoxsles may gbaph 1
(1), whereas it takes about 5 seconds in graph 2(Il). It is confirmed that
t he cool i ngisifieet in thabetettegasi is uspes ilentacding egeanmideth? temperaiure BX plee | ment al
exanple 1 by 10 tines or nore. In Experinmental exanple 2, the substrate W

i's cool ed bybstra Woas tapiilptiegeasé®0 t hrough heat conduction, and
simul taneously, is forcibly cooled by the cooling 25 gas so that the

cool i ng mayodey]car ri @UGoytisianscheMAE tpe?s%;@fﬁive ViBR6H 4 RubtRES LoBiHgamiexanpl e
2, since an inert gas is supplied into the housing 110, the substrate W

b L 6l - | : : bstrat
may beqg ook g6, %Q&Ehnggﬁg%?@zépgﬁﬁbcﬁm%ﬁﬁéﬁt‘ﬁé %tresrk:r@t 133%%3. mﬁéﬁm@@ Figpstrate

WL is cooled at atno pressure, as a‘ti he substrate
WL heated t.0_a,. ki gh erature.i s exppsed t he, atymspherg is 5 | pnger, a
gener at i ontsr 5tdé§%%r (}é:gggs (?}?‘P(isﬁ‘g S ﬁrtﬁgtggou(ﬂngt ﬁle&sﬁggtd?n%%r 3&? bfé?,so?‘ré%&)hi gher .
However, in Experi nment exanple 2, generation rate of oxides may be

mi ni ni zed FRARCHKKN Pﬁgfﬁaga%ctaggalﬁsﬁ Hofesiiae dgBnedp auTacspf tﬁﬁglf%ﬁrper ature
of the substrate W is ragi dlg decreased. [0064]FIG 5 is a schematic

per spect i vé3¥i efr &8s supplihdne d8&" ioprovidgd upside the first housing 110 through a

sidewall of the first housing 110. The cooling gas supplied through the gas supply
15  line 131’ is sprayed into the first housing 110 through the holes of the diffuser 135°.
The diffuser 135’ is disposed over a cooling plate 120. The diffuser 135’ has a
length direction parallel to that of a top surface of the cooling plate 120. According
to the embodiment, two diffusers 135 are provided inside th¢ first housing 110. One
of the diffusers 135’ is disposed above one side of the cooling plate 120, and the
20  other one of diffusers 135’ is disposed above the other side of the cooling plate 120.
The diffusers 135’ may be disposed parallel to each other.
[0065] = FIG. 6 is a schematic perspective view of a substrate cooling unit
according to another embodiment of the present invention. Referring to FIG. 6,
unlike the substrate cooling unit 100a’ shown in FIG. 5, diffusers 135” are parallel to
25  each other over a cooling plate 120. A gas supply line 131 is provided inside a first
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.10 110a' according to another enbodi nent of the present invention.
Referring to FIG 5, a diffuser 135 is disposed in a first housing 110. -
The diffuser 135 has a rod shape with a circular sectional area. Holes are
defined in a surface of the diffuser 135 . A gas supply line 131" is
provided inside the first housing 110 through a sidewal|l of the first

housi ng 11QousiA€ 1 S@RIrbulh 8 spsetRll @ﬂh&'i'i"r@%%sih%@l@ag e%éﬁﬁé%a supplide 131°
is sprayed into the first housing 110 through the holes of the diffuser
135'. The didhdsale phdSupdilifd SPLSELoAVE] info $RHULGH, RIGUE hpRs @ f fuser
135" has a Ien%?heé%reé¥?%ﬁ paral?e? yo that of a %op su?%%%eeo ?ﬁg

cooling plate rdin t he enbodi nent, two diffusers 135 are
. ?ﬁe S }%?%8%%%1@15%9653

provi ded i nside I'rs ousi hg 110. One of the diffusers 135" is

di sposed a one Si f. the .cool.in | ate 120, and {he 20other ane of

di f fusers i@égs]i s di s‘g sgdlsaaoé‘f}‘énlaﬂﬁ p%:{%gytlvg HSWO‘PP? ﬁ@‘t’%@&f CAYms Wik 120.
The diffusers 135" may be disposed parallel to each other. [0065]FIG 6 is
a schenat i dOpEragseding o apother smbadiment of thearessat inventins (ReferrimgdefdOng t o
anot her enbodi nent of the present invention. Referring to FIG 6, unlike

t he subst r gt & diffeser h3p Uriste 1engh dirs¢tiomrparalletra vertical; difagtien.s Ong iffusee
parallel to 25each other over a cooling plate 120. A gas supply line 131"

i s provi ded3bhsiwdetically idisposedrad oae sige b1 thetdoobngplaten20y ppethewstidr diffusehe fir st
housi ng 110. A cooling gas supplied through the gas supply line 131" is
sprayed i nt1a5t kevdr@esslyndispbs€d htthe wier stk JTaheSodlihgt plateS120f anR @ffutdre

di ffuser 135". [0066]FIG 7 is a schenmatic perspective view of a substrate

cool i ng unijsse aebARMPOCALKbMRGr.t © anot her embodi ment of the present
invention. Referring to FIG 7, a diffuser 135 has a |length direction

A s N T R A T G
e L R b B bl B Sedl, KeBaaRle it & Wl 1

illustrating a gotton1surface of a housjng according to an enbodi nent of
the presentTs f i1 bottomp syrfang HPamidhe gousingahoe exbaust hales 142 dayef i ned
in a bottomsurface 110a of the housing. The exhaust holes 112 have | ong
slit hol es longadit helssi eaghdhavimgp lengthegreeter thanr widih. dThe pithditylofezhqusy of
exhaust holes 112 are vertically disposed to define one row The exhaust

hol es 112 imalesdd?2 atSveltisgihysdidpasad buliefing encl iome sTheTérhaest miest] IRohagsbd 12

di sposed in one line my be disposed between the exhaust holes 112 di sposed
i n the1bi ndsspashdaeniultiplenmts. THeOOHhudtl Kales91125 divpusedwini bicllihé aidyne a
bottom surface of a housing according to another enbodi ment of the present

i nvention. dRPb&IAHeRPednGhébihaudt hobeshadstispdsddas tHelBnddalijaoad thdderd. Dot t om
surface 110a of a housing have an arc shape. The exhaust 20 holes 112 are

The: same ghomery o cint Aa® T Aaring R eo 3 Hiher ot R Y e,
posi 1 oned § Ahg caEBERREIbGH ol SRR e Refen € hEFlG D bmBRbeyr cat er.
ng O?r;g F;ﬁg%l%feﬁggf inea)l( ggt‘f’(?l}l sﬂlgrzlwee 1]1]0% o eaI }90rl].l fng aE/g a}lgrec &%Lé.esfgg ré%ﬁ'u%t group
20  holes 112 are classified into a plurality of groups. The exhaust holes 112 belonging
to the same group are combined with each other to be disposed in a ring shape. The
ring shapes of the respective groups have different radii and are positioned in the

same center C. As the radius of the ring becomes greater, the arc size of the exhaust

hole 112 belonging to the corresponding group becomes larger.
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JOO69]FIG 10 is a perspective view illustrating a sidewall of a housing
according to an enbodi nent of the present invention. Referring to FIG 10,
exhaust holes 113 are defined in a sidewall of the housing 110. The exhaust
hol e 113 has a circul ar shape. The exhaust holes 113 are provided in
plurality along the sidewall of 5 the housing 110. The exhaust hole 113 may
be defined[0069] r egi FDGad)asenperspective Oy iNostiatiap Dbidewsll ifus hogsidd O.
[0070]FIG 11 is a cross-sectional view of a first substrate cooling unit

accor di ng LecAMak 6 hn SAIBBGINTERDbE tHRgFr&hi MUerktRnl | Keferkihg t8 F3UDHM, lejhfuse 00! i ng
unit 100a includes a housing 110, a cooling plate 120, and a cooling gas

supply par . I: S| . n I { and has
a space t htgP lée?ﬁ-w ég%é%%&ﬁ%gggde?%y daf? ge g‘é’%‘%gl(ﬁggﬁg{}ﬁﬁggr%ﬁﬁss&ﬁa of the
housi ng 110. The .exhaust hol e 1 be defi.ned in a.central, area.of the
Upper el | Sreacstephc e e el o 3ok i Sy e MePhEBE  posed
under tpe housing 110. e upper sjde of the oling plate 120 has a radius
gr eat er : t hahe heusngf 16 hH‘E &55%%5@8*@\/\‘/1.3 gy %ip‘%‘gir"‘f’é FB’? StCEOP Ffsacest1to3 o
provided on a top surface of the cooling plate 120. The support protrusions
121 pr ot r udevenneiames thepousing Bl¥e of the cooling plate 120. The support
protrusions 121 protrude to a predeterm ned height. The substrate W is

pl aced on {0@7@Juppor FIEr di rissd orss-s&tioaaldvispactd firsprsubkitaty ppolag umist ance
fromthe top surface of the cooling plate 120. 20[0073] A cool i ng passage

122, a gas asttging tbainethk?2 3mbadiinen Reforaingao FiG. d 1] 24ubsteatel @boliedunin t he
cooling plate 120. The cooling passage 122 nmay be defined in the cooling

plate 120 ij00aintRidedh hdisiigd DD, 8 R3S 2PIeteNOVaridica @omaggagﬁlpbtngmwmi ch a
cooling fluid is circulated. The gas supply holes 123 are provided as

t hrou hol t endi t S : f .of the
coot | paC 1 4087 fh0 " TR HASEL (118 HQBaliIhaF foh SdPaRPRACMBHE deind

t hr oughout é}éﬂgus? ?18{6% %2 B{)eg(ie?iél%% ngpe)?_%m M1 toq ?h&ﬂ%l(ﬁ%gg%i;%%@&ﬁmgp €

bott om surface o e su he“el’'evati on are defined
in edge areas qf .the _copl.ing. pl at 20. e | enqgt i.rections.of. the
el evatt on Hoiea 13 35 healegapain beenal de af B aperdy feEL Siihe Sl Bati on
hol es 124 are_provided in Plurali%é)and are spaced apart fromeach other.
An el evati dR0F#h 125 The qogling plats b2 isignosed wader the using: 1 10 't wwet24. The
el evation pin 125 noves vertically along the elevation hole 124. The upper
surface of sidgeofethevenoliog phite 1205has e radiiess gegater shansthet € shel ehstratgdWdn
inclined surface 125b. The areas of the flat surface 125a are flush with
each otiber .Suppert iprugtusioas 12 Lnfegorevitd2d bn exoe sufaderofithd twlihgalats UR2h.adbe 125a
and is inclined downward so that an end thereof has a gradually

support protrusions 121 protrude from the top surface of the cooling plate 120. The

support protrusions 121 protrude to a predetermined height. The substrate W1 is

placed on the support protrusions 121 and spaced a predetermined distance from the

top surface of the cooling plate 120.

20 [0073] A cooling passage 122, a gas supply hole 123, and an elevation hole

124 are defined in the cooling plate 120. The cooling passage 122 may be defined in

the cooling plate 120 in a spiral or ring shape and provide a passage through which a

cooling fluid is circulated. The gas supply holes 123 are provided as through-holes

extending from the top surface to the bottom surface of the cooling plate 120. The

25  gas supply holes 123 are uniformly defined throughout the cooling plate 120 and
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.10 decreasing height. A lower end of the housing 110 is placed on the flat
surface 125a. The | ower end of the housing 110 may be fixed to the flat
surface 125a of the elevation pin 125. The inclined surface supports a side
portion of the substrate W1 . Wen the el evation pins 125 nove upward

al ong the el evation holes 124, the side portion of the substrate WL pl aced
on the suppapply plietddlinigqias ohiblthe bostuppsurfaeél obyhet idstidie WNCITheetevatiod ace
125b of the elevation pin 125, and the substrate WL is then unl oaded from

the cool i ngoRkabe adlffinll fPeddefeas ol trcRRb1ih S Plaff 120N ernzubsdth alréctidhs bs Pl aced
on the inclined surface 125b of the elevation pin 125, and thus the

125" doscendi g RRg e a1 06 Sy arfeoy Boqbiy By o Thy Reralh FUS Tt Slonl v

part 130 include .buffer menber 131 and.a _cooli gas. supply Li 135.
The butt er Aredtpened s Pty SE0RE i AR (ot m frorh 8408tk mb B33 £ o
space 132 i.s defined inside the buffer nmper 131. The buffer_space 132 has
a wi dt hocort d&P85fdi Hy °8 Pﬁé]i’e Srevepen @Sg‘g' pITg‘Feeli‘?é‘.onTﬁé ¥ mavegpace
132 is connected to the gas supply hole 123. The cooling gas supply_ |ine
135 25 is &6Hisaly elpngibe plevation haleile4. The upner widspt pEthelesdion mp éﬁ% into
the buffer space 132. .The cooling gas is diffused in the buffer space 132
and suppl i éecledes flae swrdaceolRSefandhan mebsed anrdaopn] 25hr olibt ardae oftbe Slappl vy

hol es 123. [0075]FIG 12 is a schematic viewillustrating a process of

cool i ng a sulfader BX5a ans flogh Witk eactbstheat Ehe melinedysuifict 105b Extendslftom the

5[ 0076] Referring to FIG 12, the elevation pins 125 descend al ong the

el evation hnt eerfdod4125andtib gndiines dodin®akll sé $hat herendl theolf By 4 peadwuippor t
protrusions 121. A cooling fluid circul ates through the cooling passage

122. Hegt Qleolehitn £RQLANG otk dnd 6%%@;@pf@iéma&dmﬁhfﬂ%g@z,& .to cool

the substrate . e cool 1 ng gas supp I ne 135 supplies cooling gas G

space. 152 HIESAPHER o3 BR300, AR, Bt LSRRl TosTae

space 132 i's su ottomo e su rou e gas

supply holes 123. The caogli.ng.gas noves through a.s bet we he
subbt Lare VAT PRS00l BT B TS0 Fho T 2 SUB RS e AL Mar e W
The coolin as G noves onto _an upper central area of the substrate WL and
t hen exhausVBen the dleatign pensgk?somoye apwadsilape theoclevativndiwlesn2de fisatide hol es
112 15 defined in the upper wall 111 of the housing 110. The tenperature
of the heatretticnufshe substrate Wrhplaged pwtherseppatt protmsigns hdk is suppastedyshgh t he
cooling by the cooling fluid L and the cooling by the cooling gas G

15  inclined surface 125b of the elevation pin 125, and the substrate W1 is then unloaded

from the cooling plate 120. Also, the side portion of the substrate W1 is placed on
the inclined surface 125b of the elevation pin 125, and thus the substrate W1 is
loaded on the support protrusions 121 by the elevation pin 125 descending along the
elevation hole 124.

20 [0074] A cooling gas supply part 130 includes a buffer member 131 and a
cooling gas supply line 135. The buffer member 131 is disposed below the cooling
plate 120. A buffer space 132 is defined inside the buffer member 131. The buffer
space 132 has a width corresponding to that of the cooling plate 120. The buffer
space 132 is connected to the gas supply hole 125. The cooling gas supply line 135

25 is connected the buffer member 131 and supplies a cooling gas into the buffer space
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JOO77]FIG 13 is a cross-sectional view of a substrate cooling unit
according to anot her enbodi nent of the present invention. Referring to FIG
13, unlike the 20 enbodi nent of FIG 12, exhaust holes 112 nay be unifornmy
defined in the upper wall 111 of the housing 110. The exhaust holes 112 are
uniformy defined in each area of the upper wall 111 of the housing 110.

The cool i ng3gasTherBolMdgad b QiffubdP & tHeeBifRR Phcd NE2 HOSLppied Wlko TRY be
easily exhausted to the outside through the exhaust holes 112. [0078]In

the foregoihBloRHRNl WBhae Whirdighthe 8AGupFIyMALsq08! ing unit in FIG 2 may
be provided as the substrate cooling Gnit 1n FIG 11 or FIG 13.

[0079] Accorghr o eHIGITeR! 3 Shohli REASAbed MNE"] 11iesd UBRIRRLE, C20 be

cool ed qui by transferred a n c00 g hirn~a sfiort time.

5 [0080] Al so ccording.to the enbodi f the present invention, since

t he substr&Y tﬁagqsﬁ’gt'hsg'éqsﬁ:ﬁ?pfﬁgﬁ‘égb?l}ag’gﬁkg lgt ate in a state where the

substrate i@ ? fficient, lowin tenEer ture, the generatjon of the oxide may
c 189y séfi

be rest?i [ 0081 [Rebriag doeFife G glsvationpins| {23 slesqend salpng ithe
description of the technical spirit of present disclosure, and those

ski | | ed i nclavyatieq holany) 24 pad ghe suhstra@ Wi db thent placed exscibe puppmt pretrusionsus way's
w t hout departing fromthe essential characteristics of the present

di scl osur e.12Ac Acrodiing ifipjd ¢itvalaestboivgh thescomtidg gassaganti®. dileat bbthedtobling he
present disclosure are not intended to limt the technical spirit of the

present di ShidButasmittdd iafoethe lshibisdatea™i1vie .codhthe SGyaatcOW It MEhd @oiiAg @as spirit
of the present disclosure is not limted by the enbodi nents and draw ngs,

and the 13u540R8e 985 kishiRs 880Ling baCh qstetRe BN Pafie] INBAPERNIRE ghaased on
the foll ow ng appended cl ains. Accordingly, all technical spirits falling

Wi thinq@n eAUiRLENE weARdr SHRIAo0E GANRLINRS Hebdion BELUIRHdR: Wie_scope

of the present disclosure. DIS: ubstrate
ool 11 Unifrohdl sROTh Uiy SURRL 14 © AIOESIRE R il kSIS e
between the substrate W1 and the cooling plate 120 to be supplied to the substrate
W1. The cooling gas G moves onto an upper central area of the substrate W1 and
then exhausted to the outside of the housing 110 through the exhaust holes 112
15  defined in the upper wall 111 of the housing 110. The temperature of the heated
substrate W1 may be lowered within a short time through the cooling by the cooling
fluid L and the cooling by the cooling gas G.
[0077] FIG. 13 is a cross-sectional view of a substrate cooling unit according
to another embodiment of the present invention. Referring to FIG. 13, unlike the
20  embodiment of FIG. 12, exhaust holes 112 may be uniformly defined in the upper
wall 111 of the housing 110. The exhaust holes 112 are uniformly defined in each
area of the upper wall 111 of the housing 110. The cooling gas remaining in an

upper region of the substrate W1 may be easily exhausted to the outside through the

exhaust holes 112.
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.a housing having a space therein; 5a cooling plate supporting the substrate
within the housing, the cooling plate having a cooling passage therein

t hrough which a cooling fluid flows; and a cooling gas supply part
supplying a cooling gas into the housing. 2. The substrate cooling
unit of claim1l, wherein the cooling gas supply 10part further conprises: a
cool i ng gagoet8]r age; In the fore@if® @bodingkss, TP Byt dndnechiad coding dnio end
connected to the housing and a rear end connected to the cooling gas

storage tOofpsaPPingy bBSrHeRd dgghgéiﬁ)sl%t@rc@&iiﬂ%hrﬁﬂ‘ﬁ 196011 BgFERg3st orage into
t he housi ng; and XSa di ffuser disposed onthe front end of the cooling gas

supply lin mul tidir | j i S i into the
nousi ng. | ORI AL SR BT afhort SAink Bfes R T RO s SBRE L PP
defined in a e |l of the.housi.ng facing t cooling plate, and 20t he
it fuser nacoied Bk S adiontsd F pGRL i ealle PR WiFeR Bt ee for oprayi ng
t he cooéing &@1 are defined, _the diffuser beinghinserted into the hol e.
4. The 3ubi®98fle coolltry achprdingfo thegmpodimepisplthp presentanyengignrsucgdhey rod
shape and apertures for spraying the cooling gas in a surface thereof and
i s di sposedutBgaisdy & theateespherg@ressurestate ins: statg avhermthe suhsirategs suffigienhi t  of
claim2, wherein the housing conprises:

low in temperature, the generation of the oxide may be restricted.

[0081] The above description is merely an illustrative description of the
technical spirit of present disclosure, and those skilled in the art may change and
10  modify the description in various ways without departing from the essential
characteristics of the present disclosure. Accordingly, the embodiments and
drawings disclosed in the present disclosure are not intended to limit the technical
spirit of the present disclosure, but are illustrative. The scope of the technical spirit
of the present disclosure is not limited by the embodiments and drawings, and the
15  scope of the present disclosure should be interpreted based on the following
appended claims. Accordingly, all technical spirits falling within an equivalent range

should be construed to be included in the scope of the present disclosure.
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.a bottomwal | disposed under the cooling plate, the bottomwall having
first exhaust holes through which a gas in the housing is exhausted to the
outside; and sidewalls disposed at one side of the cooling plate, the

si dewal I having 5second exhaust hol es through which the gas in the housing
i s exhaust to the outside, wherein each of the second exhaust holes has a
hei ght | essyghAgnstdéeiaEptige cooling plate. 6. The substrate cooling unit
of claim1, wherein a plurality of gas 10supply holes for supplying the

coolin as to ajbotty : : j in,t coolin
pl ate, gagd t he clo'ol i rfbg%%gra{seﬁ%g)lhgéggﬁlffoggprglﬁll{gg%g?@g&téj&f&ggg%fapgrm%énber ’

di sposed under Hﬂe %ol' tghgﬁ@ t he burﬁ%r.nenber havi ng a buffer space
connected B RHE 6% §H%%%& ﬁé18§?n (SR GED gboling gas supply line for

suppl ying the cooLingﬁg?s.into t he buffer space. 7. The substrate
cooling unit of ETPAPMAEBIAVHKET A2AC E¥HAYst hol es for exhausting the cooling
gas are_defined in an upper wall of the housing facing the cooling plate.
20 5 8. Thecealinsmize supnosting,esabytragt withigithe Bowsings the ¢pofing plate
conprising elevation pins respectively disposed within el evation hol es
def i ned i nhahiegesodlimgpgsbagedhercinghwiugl athichne giohisg flsidifjows;endt ed al ong t he
el evation holes to unload the substrate fromthe cooling plate,

wher ei n t he housa aeplingas suppbe part suppl tingra soolirgces iwtoitheghausingp surf ace of
the cooling plate and a | ower end placed on upper ends of the el evation

pi ns.
2. The substrate cooling unit of claim I, wherein the cooling gas supply
10  part further comprises:

a cooling gas storage;

a cooling gas supply line having a front end connected to the housing and a
rear end connected to the cooling gas storage to supply the cooling gas stored in the
cooling gas storage into the housing; and

15 a diffuser disposed on the front end of the cooling gas supply line to

multidirectionally diffuse the cooling gas supplied into the housing.

3. The substrate cooling unit of claim 2, wherein a hole is defined in an
upper wall of the housing facing the cooling plate, and
20 the diffuser has a plate shape having a surface in which apertures for

spraying the cooling gas are defined, the diffuser being inserted into the hole.

4, The substrate cooling unit of claim 2, wherein the diffuser has a rod
shape and apertures for spraying the cooling gas in a surface thereof and is disposed
25  above the cooling plate.
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9. The substrate cooling unit of claim8, wherein a top surface of each of 5
the elevation pins has a flat surface on which the |lower end of the housing
is placed and an inclined surface extending fromthe flat surface and
inclined downward to have a height gradually decreasing toward an end

t hereof, thereby supporting a side portion of the substrate. 1010. A

substrate treatifig fatelsibsfrataitpling ufig of dain® agdwherein; thé@Rowihi didtsed:r ont end
nodul e; a | oad | ock chanber; and a process treatnent chanber, 15wherein the

| oad port, the e&l%ﬂ&ﬂﬁ'%&anfdi%e&ﬂmmﬁéllécf‘oling?ﬁathqa@'bb@&h AR o ﬁﬁ{'dtthge

process treatnment chanber are sequentially disposed in a |l ne,

equi pnent f : i ik an rring a
Substrate SosURIE AR SEEIPEACEENMSBITH Bl ARlo bl ALY 11 19,
process treatnent..ch r_conprises.a progess cha r in i C he 20
Clbstrate o hoatSivaRaasrER i iohE e bare SBREME G b° M B8 eboc 1 or
Chamerd! bbb PHRoha LR o bOgePhBE R Shagl hEBub S "t
providing a space_in which the substrate heated in the process chanber
stands by bef or eWherginseash 1of 4he sgeend exhpyseholeyhasna deightel caythiap thaitofithont end
nodul e;

cooling plate.

6. The substrate cooling unit of claim 1, wherein a plurality of gas
10  supply holes for supplying the cooling gas to a bottom surface of the substrate are
defined in the cooling plate, and
the cooling gas supply part comprises:
a buffer member disposed under the cooling plate, the buffer member having
a buffer space connected to the gas supply holes; and

15 a cooling gas supply line for supplying the cooling gas into the buffer space.

7. The substrate cooling unit of claim 6, wherein exhaust holes for

exhausting the cooling gas are defined in an upper wall of the housing facing the

cooling plate.
20
8. The substrate cooling unit of claim 6 or 7, further comprising
elevation pins respectively disposed within elevation holes defined in the cooling
plate, the elevation pins being elevated along the elevation’ holes to unload the

substrate from the cooling plate,
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.a first cooling plate supporting the substrate in the first housing, the
first 5cooling plate having a cooling passage through which a cooling fluid
flows therein; and a first cooling gas supply part supplying a cooling gas
into the first housing. 11.The substrate treating facility of claim 10,
wherein the |load | ock 10 chanber further conprises: a second housi ng

di sposed on a siWRerein thbRodsingShashawpeid botidm SRHEA thelipUsiop Guita\drdhd1g a
space in which the substrate heated in the process chanber stands by before

the substr %&jﬂé}l% AN heEwELnt PR el BR ugﬂér‘ieHH?B‘F thE ERDAtiGNEIngOdul €;

a second cool | pl ate supporting the substrate in the second housing, the
15second cooling plate having a cooling passage through which the cooling
fluid flows therein; and a second cooling gas supply part supplying the

| into,th i.ng. 2012 Th bstrate t ti facilit
cool 19, 925 110y e hUE AT RIS, PRk g s

third housi ng di sposed below the first_ housing to grovide a space in which
the sub2t r diceeleyating maps hag o flas siefpce aywhishdhe loyes spd ehthesysing 15 plased he

process treatnment chanber stands by; and
and an inclined surface extending from the flat surface and inclined downward to

have a height gradually decreasing toward an end thereof, thereby supporting a side

portion of the substrate.

10 10. A substrate treating facility comprising:
a load port;
an equipment front end module;
a load lock chamber; and
a process treatment chamber,
15 wherein the load port, the equipment front end module, the load lock
chamber, and the process treatment chamber are sequentially disposed in a line,
the equipment front end module comprises a transfer robot for transferring a
substrate between the load port and the load lock chamber,
the process treatment chamber comprises a process chamber in which. the
20 substrate is heated and a carrying chamber comprising a carrying robot for
transferring the substrate between the process chamber and the load lock chamber,
and

the load lock chamber comprises:
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.a fourth housing di sposed bel ow the second housing to provide a space in
whi ch the substrate transferred formthe equi pnment front end nodule into

t he process treatnent chanber stands by. 513. The substrate treating
facility of any one of clains 10 to 12, wherein the first cooling gas
supply part conprises: a cooling gas supply line having a front end

connected to thes fitst BbudikipdoRillidnglsphck @RWhRAGhE QibRAseHeated it TR pe6¥ss N gas
storage, the cooling gas supply line supplying the cooling gas stored in

the cool i nghgaBerSEYHRIT BeFoR thd Subdtafil is%fe?ﬁa_i%dthé%uﬁ)mefnp%ht digposed
on the front end of thé gas supply line to nultidirectionally diffuse the

cool i ng gaﬁu%ﬁgplied into the first housing. 14. The substrate treating
facility of clarm 13, wherein the first housing conprises: 15a bottom wall
di sposed under the first. coolin | ate,. the bott.o | .having . fifLs

exhaust hol'es. t hf SESH<SHRE Ris GHatartii e Tbstite ig o ot Mg erbibe ed 1o
t he outside; and . sidewal I s di sposed_on a side of the first cooling
pl ate, ?he eplygpipte haxingcealing asegn dierehyhid a snoding Hludh flews theigas
within the first housing is exhaust to the 20outside, wher ei n each
of the sec@edd exhaust hol es has a height |ess than that of the first
cooling plate. 15. The substrate treating facility of any one of

clains 10 to 12, a st cedlmgazapbuppdy pary swfplyag a soqplgygak ddte shed first saysplgyi ng t he
cooling gas onto a bottom surface of the substrate are defined in the first
cooling plate, and

11.  The substrate treating facility of claim 10, wherein the load lock
10  chamber further comprises:

a second housing disposed on a side of the first housing, the second housing
providing a space in which the substrate heated in the process chamber stands by
before the substrate is transferred into the equipment front end module;

a second cooling plate supporting the substrate in the second housing, the

15  second cooling plate having a cooling passage through which the cooling fluid flows
therein; and |

a second cooling gas supply part supplying the cooling gas into the second

housing.

20 12.  The substrate treating facility of claim 11, wherein the load lock
chamber further comprises:

a third housing disposed below the first housing to provide a space in which

the substrate transferred from the equipment front end module into the process

treatment chamber stands by; and
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.the cooling gas supply part conprises: 5a buffer nenber disposed under the
first cooling plate, the buffer nenber having a buffer space connected to
the gas supply holes; and a cooling gas supply line for supplying the
cooling gas into the buffer space. 16. The substrate treating
facility of any one of clains 10 to 12, further 10 conprising elevation
pi ns respecti vel y felirgphsisthgWispused Belovathedacdidl BsusHRf fonsdvide a §Rcé i st
cooling plate, the elevation pins being elevated along the el evati on hol es

to unload thecrsubsibsthR fdnfirel $oraPfeifipRleat Sont end moduhRHSHR grbigs i ' St
housi ng has an opened bottom surface facing a top surface of the first

igoling pI%%gnﬂﬁpdﬂmhg¥§&n&ﬂghplaced on upper ends of the elevation pins.

5 13.  The substrate treating facility of any one of claims 10 to 12, wherein
the first cooling gas supply part comprises:

a cooling gas supply line having a front end connected to the first housing
and a rear end connected to the cooling gas storage, the cooling gas supply line
supplying the cooling gas stored in the cooling gas storage into the first housing; and

10 a diffuser disposed on the front end of the gas supply line to

multidirectionally diffuse the cooling gas supplied into the first housing.

14.  The substrate treating facility of claim 13, wherein the first housing
comprises:

15 a bottom wall disposed under the first cooling plate, the bottom wall having
first exhaust holes through which a gas within the first housing is exhausted to the
outside; and

sidewalls disposed on a side of the first cooling plate, the sidewall having
second exhaust holes through which the gas within the first housing is exhaust to the

20  outside,

wherein each of the second exhaust holes has a height less than that of the

first cooling plate.
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15

15.  The substrate treating facility of any one of claims 10 to 12, wherein a
plurality of gas supply holes for supplying the cooling gas onto a bottom surface of
the substrate are defined in the first cooling plate, and

the cooling gas supply part comprises:

a buffer member disposed under the first cooling' plate, the buffer member
having a buffer space connected to the gas supply holes; and

a cooling gas supply line for supplying the cooling gas into the buffer space.

16.  The substrate treating facility of any one of claims 10 to 12, further
comprising elevation pins respectively disposed within elevation holes defined in the
first cooling plate, the elevation pins being elevated along the elevation holes to
unload the substrate from the cooling plate,

wherein the first housing has an opened bottom surface facing a top surface

of the first cooling plate and a lower end placed on upper ends of the elevation pins.
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