TITLE OF THE | NVENTI ON ‘ SUBSTRATE TREATMENT SYSTEM 7031412
BACKGROUND OF THE | NVENTI ON . The present invention refetes to a
substrate 5 treatment system provided with an air conditioning
function for controlling the treatnment environnent of a
senm conductor wafer or an LCD substrate. - 1 - In the
phot ol i t hography process for fabricating a sem conductor devi ce,
photoresist is applied to a 10 sem conductor wafer, the applied resist
Is pattern- exposed, the pattern-exposed resist is devel oped, and
t he devel oper is washed away w t h TERER .OF\ BHE | ENVENTION t hese
treatnments is perfornmed in an air-conditioned resi st treatnent
systemin a cl earSUBSHRATE STREATMENT SYSTENentional resist treatnent system
has a fan filter unit (FFU) constituted by integrating a fan with
afilter on its upper side. |n BAGKGROUNPaPFi BHEs INVENTION:ontained in air
are renoved and clean air is down-_ . flowsupplied toward each
treatment unit. MoreovERe Bregent invepkien| relates te aesubgtrateupstream
si de of th% FFU - ] ) . ..
- : treatment system provided with an air conditioning
function for controlling the treatment environment of
a semiconductor wafer or an LCD substrate.
In the photolithography process for fabricating
a semiconductor device, photoresist is applied to a
10 semiconductor wafer, the applied resist is pattern-
exposed, the pattern-exposed resist is developed, and
the'developer is washed away with water. A series of
these treatments is performed in an air-conditioned
resist treatment system in a clean room.
15 A conventional resist treatment system has a fan
filter unit (FFU) conétituted by integrating a fan with
a filter on its upper side. In the FFU, particles
contained in air are removed and clean air is down-
flow-supplied toward each treatment unit. Moreover, a
20 chemical filter is set to the upstream side of the FFU -
and thereby, organic components and ions contained in
air are removed.
Recently, the so-called chemically-amplifying-type
resist is frequently used in a photolithography
25 process. The chemically-amplifying-type resist easily

reacts on a very small amount of alkaline component

such as ammonia contained in air.



and-t hereby, organic conponents and ions contained in air are

r enoved. Recently, the so-called chem cally-anplifying-type
resist is frequently used in a photolithography 25 process. The

chem cal |l y-anplifying-type resist easily reacts on a very snal
anount of al kal i ne conponent such=-as2anmonia contained in air.

-2- When the chemcally-anplifying-type resist reacts on
anmonia, a neutralization layer is forned. Because t he
neutralization layer is not easily dissolved by a devel oper, a
desi gned patt ern Wheruihe i shemicd biyrtopl i fying-thhps efes st | teastsecessary
to | ower the ammoni a concen- tration of the air to be supplied to a
process section on ammonga i @ aneutrrdlizatiaue|layenmeierfoxmed chebecalse
filter has a short elenent service life and therefore, a

filter el ement mihe evtialigation dayards et aapily diesebeedibyty
ratio of the systemis |lowered, The runni ng cost is increased

since it is neces@¥SAQRPr, a designed pattern circuit is not formed.

5 Therefore, it is necessary to lower the ammonia concen-
tration of the air to be supplied to a proqéss section
up to a harmless level. However, the chemical filter
has a short element service life and therefbre, a
filter element must be frequently replaced, the

10 serviceability ratio of the system is lowered. The
running cost is increased since it is nedessary to
periodically measure the ammonia concentration and
estimate the life of the chemical filtér element.
Furthermore, the chemical filter is expensive.

15 BRIEF_SUMMARY OF THE INVENTION

It is an object of the present invention to
provide a substrate treatment system capable of
efficiently removing a very small amount of alkaline
components contained in air without using a chemical

20 filter and having a long-service life.

A substrate treatment system of the presént
invention is a substrate treatment system for treating
a substrate under an air-conditioned environment,
comprising; a process section provided with at least

25 either of a liquid treatment system unit for treating
the substrate with a treatment solution and a heat

treatment system unit for heating and cooling



pe[iodically neasure the anmoni a concentration and estimate the
life of the chemcal filter el enent. Furthernore, the chem ca
filter is expensive. 15 BRI EF SUMVARY OF THE | NVENTI ON
It is an object of the present invention to .provi de a substrate
treatnent system capable of efficientdy renoving a very smal

anount of al kal i ne conponents contained in air w thout using a
chem cal 20 filter and having a long service life. A
substrate treatnent system of the present invention is a substrate
treat nent system the sunbatrage; an uppersepateafermederbaveathecprdcessned
envi ronnent, conprising; a process section provided wth at |east
25 ei ther of settdendtor suppéyt asdystenthei prboessr eacitign; a purit-he
substrate with a treatnent solution and a heat treatment system
unit for heating Bheatdenj ggction for removing alkaline components from3.

t he substrate; an upper space forned above the process . .section to
supply air to thedpFotBsbessuppdiedatpythe upper sppareaangnPEdfy&RIf or

removi ng al kal i ne co nents from
g 5 thenggr; a temperature and humidity control section

_coﬁhunicating with the purification section and the
upper space to contfol the temperature and humidity of
the air passing through the purification section; and
air supply means for supplying air to the upper space
10 from the temperature aﬁd humidity control section,
lowering the air into the process section from the
upper space, and supplying at least some of the air
lowefing through the process section to the temperature
and humidity control section;j; wherein
15 the purification section includes a chamber
communicating with the outside of the system,. air
replenishment means for introducing a supplementary
air into the chamber from the outside of the system,
a nozzle for spraying an impurity removing liquid into
20 the chamber, a gas-liquid contact section formed in
the chamber in order to bring the sprayed impurity
removing liquid into contact with the introduced
supplementary air, and a mist trap mechanism set at
the downstream side of the gas-liquid contact section
25 to capture a mist-like impurity removing liquid
contained in the supplementary'air passing through the

gas-liquid contact section.



air to be supplied to the upper space and purifying 5 the air; a
tenperature and humdity control section comuni cating with the
purification section and the upper space to control the tenperature
and hum dity of the air passing through the. purification section;
and air supply neans for supplying a4r +0 the upper space 10
fromthe tenperature and humdity control section, : - lowering the air
into the process section fromthe upper space, and supplying at

| east some of the air Iomerlng t hrough the process section to the
t enper at ure ant Hsnmplieferablier ahate@irois imirduceld into the the
purification section includes a chanber comuni cating with the
outside of the sgbasbpraby the air seppdyi skemest fmeandhicorlawsr eddel of a
suppl ement ary air into the chanber fromthe outside of the system
~a nozzle for sprihengasnliapdd contensvisegtirguand whe ixpurity emevamber,
a gas-liquid contact section fornmed in the chanber in order to -
bring the sprayedngnpéarig is spraypdndptergtheqghamber, gl theth the

i nt roduced plenmentary air, and a nmst trap mechanj sm set at-

t he domnst?ean1sPG§zg? ?F@mgﬁgeIPEBPH gdAealL §B@t9@ﬁ Iiguid cogtagki yre a

mst-like inpurit enovi n i qu ont.ai neq .in the suppl.enentar
air passingnPhroﬁéHQPﬂﬁ' %hu ; §g§ Pighrdd g&nﬁ&??ﬁﬁﬁﬁ|§ﬁW°Vl g 1iquia” Y

counter-flow-contacts the supplementary air at the

gas-liquid contact section and alkaline components

are removed from the supplementary air at a high.
10 efficiency.

It is possible to spray the impurity removing
liquid into the chamber through the hozzle from the
lateral of the gas-liquid contact section. Thereby,
the mist-like impurity removing liquid intersection-

15 flow-contacts the air at the gas-liquid contact section
and alkaline components are :emoved from the air.

It is preferable that the purifigation section
is provided with a plurality of gas-liquid'contact
sections vertically arranged as a multiple stage.

20 Moreover, it is possible that the purification section
has one gas-liquid contact section.

The gas-liquid contact section is set so as to
face fhe nozzle, stores the impurity removing liquid
sprayed from thé ndzzle, and has a holed tray for

25 rectifying the flow of the supplementary air introduced
into the chamber.

The gas—liquid contact section Preferably has



-4- - It is preferable that air is introduced into the

chanber by'the air supply neans fromthe | ower side of
gas-liquid contact section and the inpurity renov-

t he .
ing liquidis

sprayed .into the chanber through the 5 . nozzle fromthe upper side of
t he gas-liquid contact section. Fhusd t-he mst-like inpurity
renmoving |iquid. counter-flow contacts the supplenentary air at the

gas-liquid contact section and al kali ne conponents
t he supplenentary air at a high 10 ef ficiency.

are renoved from
It is

possible to spray sbtidnmenbéy wethvangimpurity résovingnioqtih@ chanber
t hrough the nozzle fromthe | ateral  of the gas-liquid contact .
section. Therebyattached ohhtheilstshrkacenpondi fyrmingvsmglli qledrances
intersection- 15 fl owcontacts the air at the gas-liquid contact
section betwaethathaecmabepbabst theeoeghewbiel aivncahepass. In

It is preferable that the purification section

S

rovided with a

plurality of gasthi%luﬁgsgoni.ﬁcis preferable to use a scrubbing brush-

5 like shape synthetic fiber'assemblj or plural ceramic

balls as the solid member. When air inertia-collides

with the solid member, particles, ions, and alkaline

components are eésily captured by the impurity

removing liquid attached on a surface of the solid

10 menber.

The air supply means preferably has a first fan -

for replenishing air from the outside of the system,

a second fan for returning 60 to 70 vol% of the air

flowing through the process section to the process

15 section, and a mixing box for mixing the supplementary

air with the returned air. By returning 60 to 70 vol%

(approx. 2/3) of the air to the process section and

replenishing 30 to 40 vol% (approx. 1/3) of the supple-

mentary air from the outside of the system, the load

20 of the purification section is decreased.

The system is preferably provided with a concen-

tration sensor for detecting the alkaline-component

concentration of the air supplied to the process

25

section from the upper space and a control section for
controlling the operations of the air supply means and
air replenishment means so that the alkaline-component

concentration of the air supplied to the process



sections vertically arranged as a nultiple stage. 20 Moreover, it is

pOSSIb|e that the purification section has one gas-|iquid contact
section. The gas-liquid contact section is set so as to

face the nozzle, stores the inmpurity renoving liquid sprayed from
the nozzle, and has a holed tray for 25 - éreetifying the flow of the
suppl enentary air introduced I nto the chanber. : The
gas-liquid contact section Preferably has

- 5- a solid nenber with an inpurity renoving liquid

attached on theirssetionefaod the mippesspicel bardecesased in adedbrdsancéhe
mat eri al s through which air can pass. In this case, it is
preferable to usevitBcaubtegtbonshiignab sent | fkemstheecsymenttationber
assenbly or plural ceramc balls as the solid nenber. \Wen air
inertia-collides sensor. with the solid menber, particles, ions, and

al kal i ne conponents are easily, captured by the i urity

removing |iquid at t achEWTEheEmnes ak &% Pﬁ%fgéﬂpée gbat hendisten

5 is provided with an alkaline-component removing unit
for removing alkaline components from the sblution |
remaining at the bottom of the chamber of the purifi-
cation section, a concentration sensor for detecting
the alkaline-component concentration of the solution

10 remaining at the bottom of the chamber of the purifi-
cation section, a solution supply source for supplying
an impurity removing liquid to the nozzle, and a
control section for controlling the operations of the
solution supply source and alkaline~component removing

15 unit in acco:dance'with a detection signal sent from
the concentration sensor.

Furthe:more, it is preferable to use demineralized
water with a temperature of 80°C or lower and an ammo-
nia concentration of less than 1 ppb as the impurity

20 removing solution.

Additional objects and édvantages of the invention
will be set forth in the description which follows, and
in part will be obvibus from the description, or may
be learned by practice of the invention. The objects

25 and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-

tions particularly pointed out in the appended claims.



The air supply nmeans preferably has a first fan for repl eni shing
air fromthe outside of the system ' a second fan for returning 60
to 70 vol % of the air fl ow ng through the process section to the
process 15 section, and a m xing box for m xing the supplenentary

air with the returned air. By returning 66-td 76- vol % : (approx. 2/3)
of the air to the process section and repl eni shing 30 to 40 vol %
(approx. 1/3) of the suppl-e- mentary air fromthe outside of the
system the load 20 of the purification section is decreased.

The system i s pref @RUIHF NESCRIGIION OF SHHBRVYERAL VIEWS tORtTHE BRAWING f or
detecting the al kal i ne-conponent " concentration of the air supplied
to the process Thecaoanproingeduppéngspavdishd sarec dmcagipogadeidon
for 25 controlling the operations of the air supply nmeans and

air replenishnentiﬁeaﬁg §©n§hatutﬁeaaPR§F|ﬁ§ tbapspegpification, illus-
concentration of the air supplied to_the process

- 6- secPFBHefPBﬁF?ﬁElﬁpBE?f§55€€ pEbREimeRtEd ofn thec dnygnsdon.,

5 and together with the general description givén above
and the detailed description of the_preferied.embodi-
ments given below, servo tb explain the principles of
the invention. |

FIG. 1 is a perspective top view showing the

10 outline of a substrate treatment system;

FIG. 2 is a full view showing the outline of a
substrate treatment system;

FIG. 3 is an internal perspective view schemati-
cally showiﬁg the flow of clean air in a substrate

i5 treatment system; .

FIG. 4 is a block sectional view showing the .
circulation route of clean air in a substrate treatment
system;

FIG. 5 is a schematic view showing the mass-flow

20 balance of clean air in an air conditioner used for a
substrate treatment system;

FIG. 6 is a block diagram showing the outline of
the layout of each unit in an air cohditioner;

FIG. 7 is a block circuit diagram showing an air

25 conditioner used for a substrate treatment system;

FIG. 8 is an appearance perspective view showing

the outline of the substrate treatment system of



with a detection signal sent fromthe concentration sensor
Furthernore, it is preferable that the system 5 I's provided wth an
al kal i ne- conmponent renoving unit for renoving al kal i ne conponents
fromthe solution remai ning at the bottom of. the chanber of the
purifi- cation section, a concentration-sensor for detecting

t he al kal i ne-conponent concentration of the solution 10 remai ni ng at
the bottom of -the chanber of the purifi- cation section, a solution
supply source for supplying an inpurity renmoving liquid to the
nozzl e, and a anotheonembbdiment oof f thecpnésehti hgveheiopgrati ons of the
sol ution supply source and al kal i ne-conponent renoving 15 unit in
accordance with a det eEfBenIsiignal pseapettive top viewhehowAvgnittheti on
sensor. : _ Furthernore, it is preferable to use dem neralized
water with a tenpewntiine of Bb?eiﬂ?iﬁ%rOgoﬁeﬁubﬂﬁréheaﬁﬁﬁatment system;
concentration of less than 1 ppb as the inpurity _20 renovi ng sol ution.
Addi tional objects andFaBvadPad8sacFrefgé-FRgEaPnah block diggram,gsheming

forth in the descrjption, which_fo]lows, ,and _ in part will be obvious
fromthe dedcriptFBR, OBFLIRS Of the IRside pfen sybprasbPcrsntpRBt

I nvention. The ob;ec£s .25 and advantages of the invention may be

reali zed and ystem;

FIG. 11 is a perspective sectional view showing
the outline of a purification unit of an air condi-
tioner;

10 FIG. 12 is a perspective sectional view showing
the outline of a temperature and humidity control unit
of an air conditioner; and

FIG. 13 is a perspective sectional.view showiﬁg
the outline of the purification unit of another

15 embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Various preferred embodiments of the present
inven;ion are describéd below by referring to the
accompanying drawings, In the case of these embodi-

20 ments, a case is described in which the present
invention is used for a coating and developing system
for applying chemically-amplifying—type resist to a
semiconductor wafer and developing the resist.

As shown in FIGS; 1 and 2, a coating and devel-

25 oping system 1'comprises_a cassette station lO, a
process station 11, an interface section 12, two subarm

‘mechanisms 21 and 24, and a main arm mechanism 22, and



oht ai ned by nmeans of the instrunentalities and conbi na- ' tions
particularly pointed out in the appended cl ai ns.

-7- BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG

The acconpanyi ng draw ngs, which are incorporated . in and constitute
a part of the specification, illus- - Y9rate presently preferred
enbodi nents of the invention, 5 and together with the general
description given above and the detail ed description of the
preferred enbodi - ments given below, servo to explain the
principles of - it is tbe invent a@k~conditioned clE&hfs rdoiS a perspective
top view showing the 10 outline of a substrate treatnent system

FIG 2 is a full viewTheowasgetite etaltioa a0 ds providesiuldthawe treat nent
system- FIG 3 is an internal perspective view schemati -

cal ly showi ng t heassettef moussangi tabhea28ubet that alpluralfitgaofient
system ~FIG 4 is a block sectional view show ng the
circul ati on routeassetteanChi prpnmauptedt pat ther easaekte mounting

5 table 20. Wafers W of one lot are stored in the
cassettes CR. One lot includes 25 or 13 wafers.
The wafers W are taken out of the cassettes CR by the
first subarm mechanism 21 and brought into the process
station 11.
10 As shown in FIG. 1, the process station 11 is
provided with five treatment unit groups Gj to Gs.
The treatment units of each of the groups G; to Ggs are
vertically arranged as a multiple stage and wafers W
are brought in or out by the main arm mechanism 22 one
15 by one. The interface section 12 is set between the
process station 11 and an aligner (not illﬁstxated).
Each wafer W is brought into or out of the aligner by
the subarm mechanism 24.
Four protrﬁsions 20a are formed on the cassette
20 mounting table 20 so that the cassettes CR are posi-
tioned on the mdunting table 20 by the protrusions 20a.
A lid 44 is set to each cassette CR to be brought into
the cassette station 10. Each cassette CR is placed on
the mounting table 20 by turning its lid 44 toward the
25 process statibn 11,
The process stétion 11 is provided with five

treatment unit groups G;, G2, G3, G4, and Gg.



system FIG 5 is a schematic view showi ng the mass-flow 20.
bal ance of clean air in an air conditioner used for a substrate
treatment system FIG 6 is a block diagram show ng the
outline of the | ayout of each unit in an air conditioner;

FIG 7 is a block circuit diagramshow ngmanl@ir~ 25 = conditioner used
for a substrate treatnent system - FIG 8 is an appearance

per spective view show ng the outline of the substrate treatnent
syst em of anot her enbodi ment of the present.  invention;
FIG 9 is a perspieifirsbpand esecondi byeatieent unit guoupmeSpfandeds nsi de
of a substrate treatnent system FIG 10 i's‘a cross-sectional
bl ock di agram sha#egarranged ahethrtfropt ofidecof nkheesystemsitherate

t reat nent system FIG 11 is a erspectlve sectiona
vi ew showi ng thqul hter%'@rne% Wit GERwPiCat iHnse tg adjacenthy rte dhg -

cassette station 10, the fourth treatment unit group G4
5 is set adjacently to the interface section 12, and the
fifth treatment unit group Gg is set to the back side.
The main arm mechanism 22 is provided with a
driving mechanism for mo&ing an arm 22a in X, Y, and 2
axes and a driving mechanism for rotéting the arm 22a
10 about Z axis up to an'angle of 0. When the main arm
mechanism 22 receives the wafers W from the_first
subarm mechanism 21, it transfers the wafers W to an
alignment unit (ALIM) and an index unit (EXT) included
in the third treatment unit group G3 in the process
15 station il.
As shown in FIG. 2, in thé case of the first
treatment unit group.Gl, two spinner-type treatment
units for mounting a wafer W on a spin chuck in a
cup CP and performing a predetermined treatment, for
20 _ example, a resist coating unit (COT) and a developing
unit (DEV) are superposed in two stages from the bottom
in order. Also in the case of the second treatment
unit group G, two spinner-type treatment units, for
example, a resist coating unit (COT) and a developing
25 unit (DEV) are superposed in two stages from the bottom
in order. It is preferable to arrange these resist

coating units (COT) at the bottom stage so that waste



tioner; 10 FIG 12 is a perspective sectional view show ng

the outline of a tenperature and humdity control unit of an air
condi tioner; and FIG 13 is a perspective sectional view
showi ng the outline of the purification unit of another 15
enbodi nent . DETAI LED DESCRI¥FII|I GN OF THE | NVENTI ON
Various preferred enbodi nents of the present I nvention are

descri bed below by referring to the _ acconpanyi ng drawi ngs. In the
case of these enbodi- 20 ments, a case is described in which the

pr esent | ivgpuni d ois | sasibkyl disclmmogedi ng.and devel opi ng system

for applying chemcally-anplifying-type resist to a

sem conduct or

a

waf er and devel opi ng the skewstin FIG. 4, in tWe sasenofntheCGBhitdand 2,

coating and devel - 25 opi ng system 1 conprises a cassette station 10,

a pr ocesstxeatment MnitgronRGacanxtension unbts(Bifmn a

mechani sns 21 and 24, and a nain arm mechani sm 22, and

-0- cooling unit (COL), and a hot unit (HOT) are superposed
5 from the bottom in order. Also in the case of the

fourth treatment unit group G4, an adhesion unit (AD),

a cooling unit (COL), an extension and cooling unit

(EXTCOL), an extension unit (EXT), a cooling unit

(COL), a pre-baking unit (PREBAKE), and a post-baking

10 unit (POBAKE) are superposed from the bottom in order.

Thus, by arranging a cooling unit (COL) and

an extension and cooling unit (EXTCOL) having a .

low treatment temperature in the bottom area and a

hot unit (HOT), a pre-baking unit (PREBAKE), and a

15 post-baking unit (POBAKE), in the upper area, the

thermal mutual interference between treatment units

is reduced.

The interface section 12 is almost the same as

the process station 11 in X-axis directional size but

20 it is smaller than the process station 11 in Y-axis

directional size. Movable pickup cassettes CR and

fixed buffer cassettes BR are arranged in two stage at

the front of the interface section 12, a peripheral

aligner 23 is set to the back of the section 12, and

25 moreover the second subarm mechanism 24 is set to the

central portion of the section 12. The second subarm

mechanism 24 has an X structure same as that of



it is set in an air-conditioned cl ean room The cassette

station 10 is provided with a

plurality of

table 20. Wafers Wof one lot are stored in the
| ot includes 25 or 13 wafers.
cassettes CR by the

process
station 11 i
Jerr].

are

are brought

interface section 12 is set between the

S

- cassettes CR are mounted on the cassette nmounting

The wadRers Ware taken out of the

cassette nounting table 20 so that a
5
cassettes CR One

first subarm nmechani sm 21 and brought into the
station 11. 10 As shown in FIG 1, the process

provided with five treatnment unit groups Herr] to
tthe fieatneabamni nechanéamh20f sbhehgeotipsceheattese &herr|
vertically arranged as a nmultiple stage and wafers W
in oexbensbgnthaihaKEXabnine&hdedshnZﬁhenéourﬁh trebyment.

The

process station 11 and an

aligner (not illwsitageayp G4 and memeRvVesf arc@eEsanr sdjpcenkt vaderout of

the aligner

by

t he subar m nechani sm 24. Four

protrusions 20a 4fbiveryelabhet hrotaidduetraped) atpbhat phdonasl 8ide.so

that the cassettes CR_are, posi -
the protrusions 20a. Furthexmarey jinsthe cape; giekbR ceatinge

brought into

the nmounting tabPRiBg BYSEEPningth

10

15

20

25

tioned an the nDuntlngeﬂable 20
Agved-

by

the cassette statio 0. Each cassette CR |s | aced on
osBieth b € €an

reaiHpat: Hait group Gs

be arranged at the back of the main wafer transfer
mechanism 22. The fifth treatment unit group Gs can
move in Y-axis direction along a guide raii 25. By
moving the fifth treatment unit group Gs, a space for
performing maintenance and inspection is secured from
the back of the main arm mechanism 22. B

As shown in FIGS. 3 and 4, three filters 64a, 64b,
and 64c are set on the cassette station 10, thfee
filters 65a, 65b, and 65c are set on the process
station 11, and three filters 66a, 66b, and 66c are
set on the interface section 12. These filters 64a to
64c, 65a to 65c, and 66a to 66c have a upper space 62
in common. The top common space 62 communicates with
a lower-side air conditioner 70 through a duct 77 so
that clean air dontaining no ammonia is supplied to the
common space 62 from the air conditioner 70. The clean
air passes through the filters 64a to 64c, 65a to 65c,
and 66a to 66c and is blown downward and thereby, the
downflow of the clean air is formed on portions 10, 11,
and 12.

Then, the circulation route of the clean air and



25 _process station 11. The process station 11 is provided
with five treatment unit groups derr], Jerr], err], Jerr], and
Jerr]. : - 10 - The first
and second treatnent unit groups Herr] and Gerr] . are arranged at
the front side of the system the ~tHi¥d<4reatnent unit group G3 is
set adjacently to the cassette station 10, the fourth treatnent
unit group 4 5 is set adjacently to the interface section 12, and

t he - fifth treatnment unit group Jerr] is set to the back side. .
The main arm nmechae an?2omiiyivteded Onidde dlescribed M Mow byTaITdtiEng or
noving an arm22a in X, Y, and Z axes and a driving nmechanism for
rotating the arm22&IGH) 4 taal¥aut Z axis up to an angle of [err]. Wen
the main arm mechani sm 22 receives the wafers Wfromthe first
subar m nmechani sm 21, iAs tshawf cits BRI Whf dilee Wasendnial porticid igfhrdwe unit
(ALIM and an index unit (EXT) included in the third treatnent unit
group G3 in the g¥sdess 1 15 enclesgd &y Bl side boards la and 1lb, a top

5 board 1lc, and a bottom board 1d. A vertical duct 77
is formed between the side board la on one hand and
chambers 172 and 182 of the liquid treatment>system
unit group G3 on the other; A upper spade 62 is formed
.between the top board lc on one hand and the filters

10 64a to 64c, 65a to 65c, and 66a to 66c on the other,

. The upper spacé 62 communicates with the vertical
duct 77. Moreover, a concentration sensor 188 is set
immediately under the filters 65a, 65b, and 65c of the
process section 11 respectively so that the ammonia

15 concentrations of the air passing through the filters
65a, 65b, and 65§ are detected.

A lower space 72 is formed between the bottom
board 1d and a porous plate 71. A lot of air vents are
formed on the porous plate 71 so that the downflow air

20 in the system 1 enters the lower space 72 through a air
vent 7la. The interface section 12 is provided nearby
the extension unit (EXT) of the heat treatment system
unit group G3.

An exhaust port 73 communicating with an circula-

25 tion passage 74 is fdrmed on the bottom board 14 so
that the air in the lower space 72 is supplied to a

temperature and humidity control section 140 via



As shown in FIG 2, in the case of the first treatment unit group
Jerr], two spinner-type treatnent - units for nounting a wafer Won
a spin chuck in a cup CP and perform ng a predeterm ned treatnent,
for 20 exanple, a resist coating unit (COI) and a devel opi ng

unit (DEV) are superposed in two stages frohdt he bottom I n order.
Al'so in the case of the second treatnent unit group &, two

spi nner-type treatnment units, for exanple, a resist coating unit
(COr) and a developing 25 unit (DEV) are superposed in.two stages from
t he bottom the ciacddationt passpgef #dabl e to arrange these resi st
coating units (COI) at the bottom stage so that waste

liquid is easily di scHehegdemperature and himishidyn afh tHeGaid; arethe case

of the third treatnment unit group G3, an extension unit (EXT), a
cool ing unit (COcentaedlechdty dibiet t@mge)raé;uu@esapdr powddlityy contmedh t he
“bottomin order. Also in the case of the fourth treatment unit

group Jerr] an &fedsiam 144 @ndagppplied to é;h@omqwsmqec(t@@_r) 1lan

extensi on and cooling unit
5 again via the duct 77 and the upper space 62. Thus,

some (approx. 1/3) of the downward flowing air is
leaked out the system 1, and most (approx. 2/3) of
the downward air is circulated into thé system 1.
Moreover, supplementary air is introduced into the
10 inside of the system from the outside of it so as
to replenish approx. 1/3 the total volume of air.
Therefore, the system 1 can be referred to as a semi-
closed systenm.
A resist coating unit 171 has a subchambér 173 on
15 the main chamber 172. The subchamber 173 communicates
with the vertical duct 77 so that clean air is directly
introduced into the subchamber 173 from the duct 77.
A small fan 174 and an HEPA filter 175 are seﬁ in the
subchamber 173. Ciean air is flown down into the main
20 chamber 172 from a discharge port 176 through the
filter 175. Moreover, the inside of the resist coating
unit 171 communicates with an exhaust channel 177 and
an exhaust port 187 of the exhaust channel 177 opens
immediately above the porous plate 71. Further, the
25 drain cup 17/a communicates with a collection exhaust
line, not shown, on the plant side through an exhaust

passage 187A.



(EXTCAL), an extension unit (EXT), a cooling unit (CcAL), a
pre-baki ng unit (PREBAKE), and a post-baking 10 unit (POBAKE) are
superposed fromthe bottomin order. Thus, by arranging a
cooling unit (COL) and an extension and cooling unit (EXTCOL)
havi ng a | ow treatment tenperature 1m the bottomarea and a

hot unit (HOT), a pre-baking unit (PREBAKE), and a 15 post - baki ng unit
(POBAKE), in the upper area, the thermal nutual interference
between treatnent units i s reduced. The interface
section 12 is al nbst Ahdevedoping unit 181helpoohassasSabchammérlmBX-anls
directional size but 20 it is smaller than the process station 11 in
Y- axi s dirmainonhemberel8hvabhe pukkhpubersidl ecompunidates

fixed buffer cassettes BR are arranged in tw stage at "~ the front of
the interface se€itbBnthe, varbeﬁabh@u%t 77 so thatighean2airsigedirecthy
back of the section 12, and,6 25 eover the second subarm nechani sm 24
is set to the lntrOdE@ﬁ@rth%oF¥?oﬁuhﬁh?mk?§e%§3oﬁrQQ theedd@t ohd- subar m

nechanlsn124 has_ an truct sape as_that
5 A sma f fan fﬁf and an HEPA ffqter 185 are set in the

subchamber 183. - Clean air is flown down into the main
chamber 182 from a discharge port 186 through £he
filter 185. Moreover, the inside of the déveloping
unit 181 communicates with the exhaust channel 177 and
10 the exhaust port 187 of the exhaust channel 177 opens
immediately above the pofous plate 71. Further, the
drain cup'181a communicateslwith the collection exhaust
line, not shown, on the plant side through the exhaust
passage 187A.
15 Thus, it is possible to form downflow air for
the liquid treatment ﬁnits 171 and 181 respectively
and set the treatment-environment conditions (air
speed, air flow, internal pressure, and air cleanli-
ness)} to a preferable value respectivély."Therefore,
20 it is possible to perform a desired treatment under
preferable and stable coﬂditions. .Since a treatment
environment is independently controlled for each treat-
ment unit, the degree depending on a clean room is
"decreased in the environment control of treatment units
25 and the load of the environment control of the clean
room is reduced.

Moreover, because the air circulation duct 77 is



- .12 - the first subarm nechanism 21 so that it can access an
extension unit (EXT) included in the fourth treatnent unit group 4
and noreover access an adj acent wafer delivery table (not
illustrated) at the aligner side. 5 Furthernore, in the case of
t he coating and devel - opi ng systemlé, the fifth treatnent unit
group Jerr] can be arranged at the back of the main wafer transfer
mechani sm 22. The fifth treatnent unit group Jerr] can nove in
Y-axis direction along a guide rail 25. By 10 noving the fifth
treatnment unit gadgpifiedr tb, thespaqaitiotreatment pgstermmngdtmgroupnénce and
I nspection is secured from t he back of the main arm nechani sm 22.
As shown in Fl GSan8 &hd 4¢roupr 89 fisl setssépara6éby from theahdaBdc are set
on the cassette station 10, three 15 filters 65a, 65b, and 65c are set
on the process treatmeptasystemlunihdgrhnpeGgi| cércudsiioscpiraddegsec are
set on the interface section 12. These filters 64a to 64c, 65a to
65c, and 66a to B8t RaFél¥ yppeivephkbermal influenpg £¥empHheTRECEBEScomDn
space 62 comunicates with 20 a lower-side air conditioner 70 through
a duct 77 o SeCtlPRat clean air containing no ammnia is supplied to

t he conmon sp%%g 62 fromthe air conditigner 70. The.cl ean
e above treatment system removes alkaline

components, organic components, and ions from air by
the purification section 80, controls the temperature
and humidity of thé air by the temperature and humidity
10 control section 140, and supplies the contrélled air
to the process section 11 through the duct 77, upper
space 62, and filters 64a to 64c, 65a to 65c, and 66a
to 66c. Therefore, it is possible to form a desired
clean environment in the system 1 without using a
15 chemical filter. 1In this case, mist-like demineralized
water does not enter the system 1.

As shown in FIG. 5, the air circulation circuit
of the system 1 is a semi~closed system which recovers
approx. 2/3 of the air flown down from the process

20 section 11, replenish the air (flow rate of 25 m3/min)
newly introduced from the outside of the system to the
recovered air (flow rate of 40 m3/min), and supplies
the clean air with a total flow rate of 65 m3/min to
the process section 1. Therefore, the system 1 makes

25 it possible to greatly decrease the running cost
because the system does not exhaust the total amount

of air to the outside of the system but it circulates



ai . passes through the filters 64a to 64c, 65a to 65c, and 66a to
66¢c and is bl own downward and thereby, the 25 downf | ow of the cl ean
air is forned on portions 10, 11, and 12. Then, the
circulation route of the clean air and

- 13 - the air conditioner 70 afe Hksc+|bed bel ow by referring
to FIGS. 4 to 7. - As shown in FIG 4, the essential portion of
t he system 1l is encl osed by a side boards la:and 1b, a top 5
board 1c, and a bottom board 1d. - A vertical duct 77 is formed

between the side dpprak ] 203 the totdl adttbunt of tkdoaber shiddghnd 182 of
the Iiquid treatment system unit group Jerr] on the other. A upper
space 62 is fornethe proces$ettveteion kel f op board 1c on one hand and the
filters 10 64a to 64c, 65a to 65c, and 66a to 66¢c on the other.

The upper space 62 conblemcaths aixhcomdivioneérall is descdibed7Below in
Mor eover, a concentration sensor 188 is set | mredi ately under the
filters 65a, 65bdefmilRy oreferring to FHGScebsandclion 11 respectively so

that the anmoni a . .
S The air conditioner 70 is provided with a utility

section 79, purification section 80, air supply section
150, temperature and humidity éontrol section 140, and
controller 170. The utility section 79 is provided
with various heat exchangers (not illustrated), pumps

10 (not illustrated), and refrigerators (not iilustrated).
Gas-liquid contact spaces 90 and 100 at top and bottom
stages for bringing air into contact with sprayed dem-
ineralized water are formed on the purification section
80. The air supply section 150 is provided with two

15 fans 151 and 152. The top space 84 of the purification
section 80 communicates with the air supply section
150. The humidity control section includes a heater
142 and a humidifier 144. The air supply section 150
communicates with the temperature and humiqity control

20 section 140 through a mixing box 154.

| 'As shown in fIG. 7, the purificatioh section 80

is provided with a chamber 81 extending in the Z-axis
direction. A bottom aperture (éntrance) 82 and a top
aperture (éxit) 85 are formed on the chamber 81, clean

25 air is introduced into the bottom space 83 of the
chamber 81 from a clean room through the entrance 82,

and the air is exhausted from the stop space 84 of



15, concentrations of the air passing through the filters 65a,
65b, and 65c are detect ed. A | ower space 72 is forned between
t he bottom board 1d and a porous plate 71. A lot of air vents are
fornmed on the porous plate 71 so that the downflow air 20 in the
system 1 enters the | ower space 72 through ®8ai+ vent 7la. The
interface section 12 is provided near by the extension unit (EXT) of-
the heat treatnment system unit group Jerr] _ An exhaust
port 73 communicating with an circula- 25 tion passage 74 is forned on
t he bottom boar dtHd Shamber 81 thadbugheerit 85.the fdheerspdgeisZset

supplied to a tenperature and humdity control section 140 via
- 14 - to hthei entirahcen8passagbatidparticles are r&@ihevednbeomt ure
and humdity of the air are controlled by the tenperature and
humi dity controlnewly intzeduted a#®9.and supplied to the process section 11
5 again via the duct 77 and the upper space 62. Thus,
. A first-stage tray 86 is provided above the
5 entrance 82 so that a certain amount of water is
collected in the tréy 86. A lot 6f air vents (not
illustrated) are formed on the first-stage stray 86
and rectifying members 88 are set immediately above
the air vents. The air rising from the lower side is
10 rectified by these rectifying members 88. A drain
line 130 communicating with an ammonia removing unit
(ammonia eliminator) 190 is provided for the fist-stage
tray 86 so that water with a high ammonia concentration
is sent to the ammonia removing unit 190 from the
15 first-stage tray 86 through the drain line 130.
| A first mist seéapator 91 is set immediately
above the first-stage tray 86. The mist separator 91
comprises a solid member formed scrubbing brush-like
shape made of synthetic f%ber and thereby, mist-like
20 liquid components contained in air flow are captured.
A number of first spray nozzles 92 are provided above
the firét mist separator 31 so that demineralized water
is sprayed toward the separator 91. A gas-liquid
contact section 90 is formed between these first spray
25 nozzles 92 and the first mist separator 91. By bring-

ing sprayed demineralized water with a temperature

of approx. 7.7°C into flow contact with air in



sone (approx. 1/3) of the downward flowing air is | eaked out the
system 1, and nost (approx. 2/3) of the downward air is circul ated
into the system 1. Mor eover, supplenmentary air is introduced into
the 10 i nside of the systemfromthe outside of it so as to
repl eni sh approx. 1/3 the total volune of- ail9. - Therefore, the
system 1l can be referred to as a sem - cl osed system

A resist coating unit 171 has a subchanber 173 on 15 t he mai n chanber
172. The subchanber 173 communi cates with the vertical duct 77 so

that clean air ignel Eﬁ@—'m%uid contiakit @éttddn 909 the sonckartratiba3 offr om
t he duct 77. A small fan 174 and an HEPA. filter 175 are set in the

subchanber 173. aheanial ris slddressedoframtl@ ot ppbraipn ta2@pproxchd®bepbl 72
froma discharge port 176 through the filter 175. Moreover, the
i nsi de of the reassshosat iimg Table 1. unit 171 communi cates with an exhaust
channel 177 and an exhaust port 187 of the exhaust channel 177
opens i medi atBiley fingte sprayparermsled &% commpuiata withe thes
drain cup 17/a comruni cates with a coll ection exhaust | i ne, not
shown, on She pl ddguidd@eseryeir of ohefirst-stage fray$6 threuch a
circuiation circuit 110 so that the demineralized water
collected-in the first-stage tray 86 is supplied té
each nozzle 92. A valve 111, pump 112, filter 113,
manifold 114, and flowmeter 115 are provided for the
10 circulation circuit 110 from the upstream side in
order. 1In the first circulation circuit 110, a bypass
line 116 is set between the manifold 114 and the
flowmeter 115.
A second mist separator 94 is set immediately
15 above the first spray nozzles 92. The second mist
separator 94 is substantially the same as_the first
mist separator 91. Moreover, a :eplenishmenﬁ nozzle
106 is set immediately abové the second mist éeparétor
94 so that demineralized water with-a‘temperature of
20 approx. 8?: is supplied to the nozzle 106 from a water
supply source 164 through a line 165. ‘Moreover, a
second-étage tray 96 is set immediately above the
second mist separator 94.
The second-stage tray 96 is set almost to the
25 center of the height of the chamber 81 so that a

certain amount of water is collected in the tray 96.

A lot of air vents (not illustrated) are formed on



-,15 - | ' A devel oping unit 181 al so has a subchanber 183 on

a mai n chanber 182. The subchanber 183 conmuni cates with the
vertical duct 77 so that clean air is directly i ntroduced into the
subchanber 183 fromthe duct 77. 5 A small fan 184 and an HEPA filter
185 are set in the subchanber 183 @Gam air is flown down into the
mai n chanber 182 from a di scharge port 186 through the

filter 185. Moreover, the inside of the devel oping unit 181

conmmuni cates with the exhaust channel 177 and 10 t he exhaust port 187
of the exhaust clthensecbhd-gtage tray 96 iamkgmdweldediwivch tee tpiofyoirsg pl at e
71. Further, the drain cup 18la communi cates with the collection
exhaust membensotd & Homed iakellye ghlovet Wiade itthroarghs + hellex aiust
passage 187A. 15 Thus, it is possible to formdownflow air for
the |iquid treat #dstingnhifizom thegdewes] sigispda inagtified by thepeareqtie
treat ment-environnent conditions (air speed; air flow, interna
pressure, and ai £Ydngafembers 98. Moxepvier ., thefsacand-skaqpr tray 96
respectively. Therefore, it is_possible tq performa gsfired

.. 20 It
treatnent dnder 8 Proviged with a replendshmerdndiin®él §hddhat ¢ reat nent

demineralized water is replenished to the second-stage
tray 96 from a Watei supply source 160 through the
replenishment line 161. Moreover, the second-stage
tray 96 is provided with a drain line 131 communicating'

10 with the ammonia removing unit 190 so that water with
a high ammonia concentration is sent to the ammonia
removing unit 190 from the second-stage tray 96 through
the drain line 131. Furthermore, a bypass line 134 is
set between the second-stage tray 96 and the first-

15 stage tray 86 so that overflown water is supplied to
the first-stage tray 86 from the second-stage tray 96
through the bypass line 134.

A third mist separator 101 is set immediately |
above the second-stage tray 96. The third mist

20 separator 101 is substantially the same as.the first
mist separator 91. A lot of second spray nozzles 102
are set above the third mist separatbr 101 so that
demineralized water is sprayed toward the third mist
separator 101. The second gas-liquid contact section

25 100 is forméd between these second spray nozzles 102
and the third mist separator 101. By bringing sprayed

demineralized water with a temperature of approx. 7.7C



enyironment is independently controlled for each treat- ment unit,
t he degree depending on a clean roomi.is decreased in the
environment control of treatment units 25 and the | oad of the

envi ronment control of the clean roomis reduced.

Moreover, because the air circulation duet 22 i s

- 16 - adjoined to the liquid treatnment systemunit group &

and the group Jerr] is set separately fromthe heat t r eat ment
systemunit group G3, .circulation air does not easily receive -
t her mal i nfl uencdnftooflioke contaets with air dactthensecond liquid-gl®e above
treatnent system 1l renoves al kali ne conponents, organi c conponents,
and ions from ai comfact sectipme 160ri theawmmondac doaveegtragumn aifs tthee
tenperature and hum dity of the air by the tenperature and humdity
10 control sedr é§ degreasedsdpom d§ ppb ypntolless dihan 1 ppb as the
process section 11 through the duct 77, upper space 62, and filters
64a to 64c, 65a BHOWHC ingfabdeal.

5 The second spray nozzles 102 communicate with the
liquid reservoir of the second-stage tray 96 through
a circulation circuit 120 so that the demineralized
water collected in the second-stage tray %6 is supplied
to each nozzle 102. The circulation circuit 120 is

10 provided with a valve 121, pump 122, filter 123, mani-
fold 124, and flowmeter 125 from the upstream side in
6rder; In the second circulation circuit 120, a bypass
line 126 is set between the manifold 124 and the
flowmeter 125.

15 A fourﬁh mist separator 104 is set immediately
above the second spray nozzles 102. The fourth mist
separator 104 is substantially thé same as the first
ﬁist seéarator 91. Moreover, a replenishmeﬁt'nozzle
108 is set immediately above the fourth mist separator

20 104 so that demineralized wa;er with a temperature of
approx. 8C is supplied to the nozzle 108 from a water
supply sdurce 166 through a line 167.

A drain pan 89 is formed at the bottom of the
chamber 81 so that drain water DW is collected in the

25 pan 89. The ammonia removing unit 190 communicates
with the drain pan 89 through a recovery line 191.

The ammonia removing unit 190 can use a chemical-type



to,66c. Therefore, it is possible to forma desired cl ean :
envi ronment in the system 1l without using a 15 chemcal filter. In
this case, mst-like dem neralized wat er does not enter the system-
1. As shown in FIG 5, the air circulation circuit of
the system1l is a sem -closed system which r2Zovers approx. 2/3 of
the air flown down fromthe process 20 section 11, replenish the air
(flow rate of 25 nB/ mn) new y introduced fromthe outside of the
systemto the recovered air (flowrate of 40 merr]/mn), and
supplies renovimgmueit for hremoving édivwoniatecmpohiénti] Erom/tha to
the process section 1. Therefore, the system 1 nakes 25 it possible to
greatly decrease dimin uwatery DWsby, for exdmpheseatheutyslimedoes aot

exhaust the total anount of air to the outside of the systembut it
circul ates physical-type removing unit for remgying ammonia appr ox.

2/3 the total anmount of the air through, the process station 11.
Then, the air corﬁﬂﬂ‘ﬁ’?ﬁ%’it 70rem the draba Wetey PW by a reversqjesmpgsis

referrlng to FIGS, 6 and
film. The ammonia component is removed from the drain

water DW by the ammonia removing unit 190 and the drain
water DW is reproduced into water with an ammonia
concentration of 1 to 10 ppb. |
- A supply line 193 of the ammonia removing unit 190
10 communicates with the.first circulation line 110 so
that the reproduced water with a low ammonia concentra-~
tion is supplied to the first spray nozzles 92 through
the first circulation line 110. Because the drain
water DW can be reproduced many times by the ammonia
15 removing unit 190, it is possible to control the
consumption of demineralized water used by the
purification section 80.
Moreover, a drain line 195 of the ammonia removing
unit 190 is released to the outside of the system
20 so that water with a high ammonia concentration is
discharged. Furthermore, a concentrétion sensor 189
is dipped in thé drain water DW of the drain pan 89 so
that the ammonia concentration of the drain water DW
is detected. The concentration sensor 189 is connected
25 to the input side.of the controller 170 so that the
controller 170 opens a valve 196 to discharge the water

with a high ammonia concentration to the outside in



5 The air conditioner 70 is prOV|ded with autility

sectlon 79, purification section 80, air supply section 150,
tenperature and humdity control section 140, and controller 170.
The utility section 79 is provided wi th various heat exchangers
(not illustrated), punps 10 (not ill-ust2@d3ated), and refrigerators (not
Il lustrated). Gas-liquid contact spaces 90 and 100 at top and
bottom stages for bringing air into contact with sprayed dem
ineralized water are formed on the purification section 80. The air

supply section 1B8cogdanee édehwicohcentration deftait ibhl sihal5ZromThe top
space 84 of the purification section 80 comuni cates with the air

supply section sensoxr 189. The hum dity control section includes a heater
142 and a hum difier 144. The air supply section 150 communi cat es
with the tenperature & in ciupplgomsecdior?A50 issqtowided!Gvittth dibgh a

m xi ng box 154. | As shown in FIG 7, the purification section
80 i s préiresdand: segonkdafbas 85lexnandiS?g and tthe Mixdiing
direction. A bottom aperture (entrance) 82 and a top aperture
(exit) 85 &re foPﬁBdlgﬁ t h&hghdmsakegpord| @4nthes firstyifan §51mc|oawewecr
into the bottom space 83 of the changber 81 from.a cl ean room
through the entrSft&sgyith the ex&ﬁdsphefaﬁpei§q§ﬂﬁﬁiﬂ§%9qlﬂﬁﬁqﬂ9§-§@op

space 84 of and its exhaust port 155 communicates with the mixing

box 154. The intake port of the second fan 152
communicates with the branch pipe 75 and its exhaust
10 port 141 communicates.with_the mixing box 154. The
mixing box 154 includes a mixing circuit for completely
" mixing circulation air with fresh air. Though the
system of this embodiment uses two fans 151 and 152 in
order to mix circulation air with fresh air, it is also
15 possible to use one fan having two.intake ports instead
of the two fans. .
A chamber 140a of the temperature and humidity
control section 140 communicates with the exit of
the mixing box 154 so that the above mixed air is
20 introduced into the chamber 140a. The hegter_142
‘and the humidifier 144 are set in the chamber 140a.
The heater 142 is connected to a power.supply 143 and
set nearby the air exhaust port 141. The air in the
chamber 140a is heated by the heater 142 up to a
25 temperature of approx. 23TC.
The humidifier 144 is provided with a heater 145,

power supply 146, and evaporating dish 147. The heater



- 18 - the chanber 81 through exit 85. Afilter 109 is set

to the entrance 82 so that particles are renoved from new y

i ntroduced air. ' A first-stage tray 86 is provided above the 5
entrance 82 so that a certain anmount of water is : collected in the
tray 86. A lot of air vents (not +/124trated) are fornmed on the
first-stage stray 86 and rectifying nenbers 88 are set inmmediately
above the air vents. The air rising fromthe |ower side is 10
rectified by these rectifying nmenbers 88. A drain line 130

comuni cating w t 4 Bnianconhectedoys nghenpdower supplyadW¥ense &ki gonator)
190 is provided for the fist-stage tray 86 so that water with a

hi gh ammoni a condesat athenevaporating dish 167t heDamimeralieedviwagennit 190
fromthe 15 first-stage tray 86 through the drain |line 130.

A first mst sepatsitsmpplied @et0|hhedeﬂﬁp¢yatlng dishbd¢@ fhemfarst-stage
tray 86. The m st separator 91 rises a solid nenber forned
scrubbi ng brush- IW&ker SUPPleﬁgpécﬁahé3 sg9ughei tinepdb9andWhenr the,

mst-1ike :
evaporating dish 147 is heated by the heater 145, the

demineralized water on the evaporating dish 147 is
evaporated to produée water vapor 148. The water
vapor 148 is added to the air in the.chamber 140a so
fhat the air with a humidity of approx. 40% goes out
10 of the chamber 140a through an exit 149. As shown in
FIG. 4, the exit 149 of the temperature and humidity
control section 140 communicates with the duct 77
through the line 76.
Moreover, the controller 170 controls the opera-
15 tions of valves 111, 117, 121, 127, 132, 133, 192, 194,
and 196, pumps 112 and 122, power supplies 143 and 146,
fans 151 and 152, and water supply sources 169, 162,
164, 166, and 168. |
The purification section 80 of the above embodi-
20 ment is provided with two gas-liquid contact sgctions
90 and 100. However, the present invention is not
restricted to the above case. It is also possible to
use three or more gas-liquid contact sections. As the
number of gas-liquid contact sections increases, the
25 ammonia removal rate increases but the pressure loss

also increases. Therefore, it is preferable to use two

or three gas-liquid contact sections.



20, | iquid conponents contained in air flow are captured. A
nunber of first spray nozzles 92 are provided above the first m st
separator 91 so that dem neralized water : is sprayed toward the
separator 91. A gas-liquid contact section 90 is fornmed between
these first spray 25 nozzles 92 and +he25irst m st separator 91. By
bring- I ng sprayed dem neralized water wwth a tenperature

of approx. 7.7[err]Cinto flow contact with air in :

- 19 - the gas-liquid contact section 90, the concentration of

ammoni a i s -decreased frap1d0) $pdbwsméasapiont BEsWPbs of tempé@Batiesp in
Tabl e 1. The first spray nozzles 92 communicate with the 5
liquid reservoir mimidiety) rElowteaes | raayd Swidniaiglorcentratioxioful ati on
circuit 110 so that the dem neralized water collected in the
first-stage tray &6riat suppiousl pertions of ebheh aor Aenditionems| k. 111,
punp 112, filter 113, mani fold 114, and flowreter 115 are prOV|ded
for the 10 din dakle oh, Powikion mumbem O [roxrrspends stelcthe

order. In the first circulation ¢ircuit 110, a bypass
5 position of the line 75 at the upstream side of the

purification section 80. Position number 1 corresponds
to the positioh of the entrance 82 of the purification
section 80. Position number 2 corresponds to the

position of the rectifying member 88 of the first-stage

10 tray 86. Position number 3 corresponds to thé position
of the first gas-liquid contact section 90. Position |
number 4 corresponds to the position of the second mist
separator 94. Position number 5 corresponds to the
position of the rectifying member 98 of the second-

15 stage tray 26. Position number 6 corresponds to the
position of the second gas-liquid contact section 100.
Position number 7 corresponds to the position of the
fourth mist separator 104. Position number. 8 corre-
sponds to the position of the intake port of the first

20 fan 151 of the air supply section 150. Position number
9 corresponds to the position of the hixing box 154.
Position numbér-lo corresponds to the position of the
heater 142 of the temperature and humidity control
section 140. Position number 11 corresponds to the

25 position of the humidifier 144 of the temperature and
huﬁidity control section 140. Position number 12

corresponds to the position of the duct 77.



line 116 is set between the manifold 114 and the flowreter 115.
A second m st separator 94 is set imediately 15 above the first spray
nozzles 92. The second ni st separator 94 is substantially the sane
as the first m st separator 91. Moreover, a replenishnment nozzle
106 is set .immedi ately above the second mi s6separat or 94 so that
dem neralized water with a tenperature of 20 approx. 8[err]Cis _
supplied to the nozzle 106 from a water supply source 164 through a
| ine 165. Moreover, a second-stage tray 96 is set imedi ately above
t he second m s shpamtior Téble 1, the air athepa=itniuh shudeds gy 96
Is set alnbst to the 25 center. of the height of the chanber 81 so that
a cert ai andnduhiasoa wenperasurel b&c26C; nrehetivayh@bidity of A
| ot of air vents gnot illustrated) are forned on
- 20 - 3bfke Sdewndaseagd 2Bap mlaradapmuamww cenceatiratiion
menbers 98 i medi ately above the air vents. The air
of 100 ppb, the air at position numbers 2 to 4 has a
5 temperature of 16°C, relative humidity of 100%, flow
rate of 25 m3/min, and ammonia concentration of 10 ppb,
the air at position numbers 5 to 7 has a temperature
of 7.7°C, relative humidity of 100%, flow rate of
25 m3/min, and ammonia concentration of less than
10 1 ppb, the air at position number 9 has a temperature
of 19.5°C, relative humidity of 48%, flow rate of
70-m3/min, and ammonia concentration of less than
1 ppb, and the air at position numbers 11 and 12 has
a temperature of 23C, relative humidity-of 40%, flow
15 rate of 70 m3/min, and ammonia concentratioﬁ of less
than 1 ppb.
Table 2 shows measurement results of pressure
losses at various pbrtions of the air conditioner 70.
Position numbers 1 to 9 in Table 2 correspond to those
20 in Table 1 respectively. Pressure loss APl shows
3.0 mmH,0 at'positioh number 1, pressure loss AP2 shows
1.4 mmH70 at posifion numbers 2 to 5, pressure loss AP3
shows 6.0 mmH20 at position numbers 3 and 6 (downstreaﬁ
side), pressure loss AP4 shows 2.4 mmH,0 at position
25 " numbers 3 and 6 (upstream side), pressure loss AP5

shows 1.2 mmH30 at position numbers 4 and 7, pressure

loss AP6 shows 7.5 mmH90 at position number 8, and



rising fromthe lower side is rectified by these recti- - fying
menbers 98. Moreover, the second-stage tray 96 5 is provided with a
repl eni shnent |line 161 so that dem neral i zed water is replenished
to the second- stage tray 96 froma water supply source 160 through
t he repl eni shnent line 161. Mreeve2] the second-stage ' tray
96 is provided with a drain |ine 131 comuni cating 10 with the ambni a
renoving unit 190 so that water with ~a high amoni a concentration
is sent to the anmonia removing unit 190 fromthe second-stage tray
96 through pretbbardr dbss! AP? &RéwsFBHt Bemmoat, pasihiypass number194 is
set between the second-stage tray 96 and the first- 15 stage tray 86
so that overf| owthuat,ebecausappkeedure loss is mhsifmigstl- atagestitapnds from
t he second-stage tray 96 ' t hrough the bypass |ine 134.

A third nist sepanmber 301itsiseprefiapablecty use fansgydks ehdarge

- second-stage tray 96. The third m st 20 separator 101 is substantially
the sane as the £pP3fity as thgj fangepalapnd 332 Af| fheopixe8YRBL¥pr ay
nozzl es 102 are set above the third m st separator 101 so that

demi neral i 2ed waBBFti€NsAplyed toward the third nist separator 101
The second gas-liquid contact section 25 100 is fornmed between these
second spray nozzles 102 and the third m st separator 101. By
bringi ng sprayed |



dem neralized water with a tenperature of approx. 7.7[err]C

- 21 - into flow contact with air in the second |iquid-gas
contact section 100, the ammpni a concentration of the ‘air is
decreased from 10 ppb up to less than 1 ppb as : shown in Table 1.
5 ‘The second spray nozzles 102 eom2@ni eate with the l'iquid
reservoir of the second-stage tray 96 through a circulation circuit
120 so that the dem neralized wat er collected in the second-stage
tray 96 is supplied to each nozzle 102. The circulation circuit 120
is 10 provided with a valve 121, punp 122, filter 123, mani- :
fold 124, and flowreter 125 fromthe upstreamside in order. In the
second circulation circuit 120, a bypass line 126 is set between
the mani fold 124-—and-the flowneter 125 15 A_fourth m st
separator 104 ils ket ijngedi atlely a aboJe the sagond spriay Eozzles
102. The fourtan’st A8 separat @ 104 i s substadtially.the_gane.as t he
first n's.‘g gLator (91. Moregver, a replenigpnent ngzzj.
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108 is set immediately above the fourth m st separator 20 104 so that

dem neralized water with a tenperature of - approx. 8[err]Cis
supplied to the nozzle 108 froma water supply source 166 through a
line 167. : A drain pan 89 is fornmed at the bottom of the
chanber 81 so that drain water DWis collect28 inr the 25 pan 89. The
amoni a renoving unit 190 communi cat es with the drain pan 89
t hrough a recovery |ine 191. The ammoni a renoving unit 190 can use
a chenical -type .- 22 - .
removing unit for renoving ammoni a conponent fromthe drai n water
DW by, for exanple, a neutralizer or a physi cal -type renovi ng unit
for renoving ammoni a conponent fromthe drain water DWby a reverse
osnosi s 5 film The F—conporemt—i-s—+rempved fromthe drain.
wat er DW by the anmoni a repoVi ng n|t,d90 &nc t heldrlaap - water DWis
reproduced into water w thjan amgni a gj conJ:ert&ation of 1 to 10 ppb.
A supply line 193 of the amnunkpvienDV|ng Lnit 199 |
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105 .conmmuni cates with the first circulation line 110 so t hat the

reproduced water with a | ow ammoni a concentr a- tion is supplied to
the first spray nozzles 92 through ~the first circulation line 110.
Because the drain wat er DW can be reproduced many tines by the
ammonia 15 renoving unit 190, it is pos¥pble to control the
consunption of demineralized water used by the purification section
80. Moreover, a drain line 195 of the anmonia renoving
unit 190 is released to the out side of the system 20 so that water
with a high amoni a concentration is Tablgi gcharged. Furthernore, a
concentration sensor 189 i s dipped in the drain water DWof the
drain pan 89 so -t hat—the—ammomajecorncent Tat o of —tiE—drpi n wat er
DW is detected. T Pmrxm -qr] Brassure dogs X 25
to the input side of the controllgr 170 qo0 that tA®=3,0 contfol ler 170
opens a val ve 196 to di schargethe water W t—a hrgh—ammpni a
concentration to the outsilde in 2 AP2=1 - 23
- accordance w tlh concegtratioJ det ection S|bnal from

3 AP3=6.0

6

¢ AP4=2.4

7

8 AP5=1.2

8 AP6=7.5

9 AP7=39.5

Then, another embodiment is described below by
5 referring to FIGS. 8 to 13.

As shown in FIGS. 8, 9, and 10, a substrate
treatment system 201 is provided with a loading/
unloading section 210, a process section 220, and an
interface section 230. An exposure system 202 is

10 adjacently set to the substrate treatment system 201 so
that a wafer W is delivered between the systems 201 and
202 through the interface section 230.
The loading/unldading section 210.is provided-with
a caséette stage 211 and a subarm mechanism 212. Four
15 cassettes C, for example, are mounted on the stage 211.
‘The subarm mechanism 212 takes out the wafer W from a
cassette C on the stage 211 and delivers the wafer W to
the main arm mechanism 221 of the process section 220.

A transfer passage 222 is provided for the center



sepnsor 189. The air supply section 150 is provided with the
first and second fans 151 and 152 and the m xing 5 box 154. The

i ntake port of the first fan 151 conmuni - cates with the exit 85 of
the purification section 80 and its exhaust.port 155 conmuni cates
wi th the m xing box 154. The intake pprt-of the second fan 152
comuni cates with the branch pipe 75 and its exhaust 10 port 141
comuni cates with the m xing box 154.. The m Xi ng box 154 i ncl udes
a mxing circuit for conpletely m xing circulation air with fresh

air. Though the of the P¥6&ESE Obedticn 7P AREEha!SRSiA WodkaSidhl22nd 152
in order to mx circulation air with fresh air, it is also 15

possi bl e to use anre provided Nngithoa i ddreteea Pottsnd fort gfdlssage 222 ofnt he two
fans. A chanmber 140a of the tenperature and humdity '
control section Iiarsferndirdesiont h Rverioud tofeatment uniies 24«1 ng box
154 so that the above mxed air.is 20 i ntroduced into the chamber
140a. The heatertd4247 are arpamgedathutheliboth sivdesiref sthe jeentmeakhanber

140a. The heater 142 is connected to a power supply 143 and
set nearby5t he aitfran@kREtP3%$299 4422 TheThe rliguidictreatment $F¥RN 140a i s

heated by the heater 142 up to a 25 tenperature of approx. 23[err]C.
units 241 to 244 are provided for one side of the

central transfer passage 222 and the heat treatment
system units 245 to 248 are provided for the other
side of the central tiansfer passage 222. Thé subunits

10 of the heat treatment syétem units 245 to 248 are
vertically superposed as a multiple stage. As shown
in FIG. 10, in the case of the heat treatment system
unit 245, for example, four subunits 245a, 245b, 245c,
and 245d are vertically superposed as a multiple stage.

15 Two subunits 245a and.245b from the top are provided
with a heating plate for baking.the wafer W. Two
subunits 245c and 245d from the bottom are provided
with a cooling plate for cooling_the wafer ﬁ.'

| The freatment system 1 is a semi-closed system 

20 which is almost covéied with outer cases 251, 252, 253,
and 254 made of a stainless steel plate or corrosion-
resistant resin panel and in which only a part of the
loading/unloading section 210 opens toward the clean
room.

25 FFUs (fan filter units) 261 respectiveiy provided
with a fan 263 and a ULPA filter 264 are set to the top

of this treatment system 1 so that'clean air is ‘blown



The humdifier 144 is provided with a heater 145, power supply 146,
and evaporating dish 147. The heater

- 24 - 145 is connected to the power supply 146 so as to
heat the evaporating dish 147. Demineralized water . is supplied onto
t he evaporating dish 147 froma wat 642 suppl y source 168 through a
line 169. Wen the 5 evaporating dish 147 is heated by the heater
145, the dem neralized water on the evaporating dish 147 is
evaporated to produce water vapor 148. The water -vapor 148 is added
to the air in thdostmwabet firthe escch FFU 26.hatA tded king velidameh 6 2iitsy of
approx. 40% goes out 10 of the chanber 140a through an exit 149. As
shown in setGimmedipd-edyi tabby® sfacth FRle R staurthathd kaan diiy
control section 140 conmmuni cates with the duct 77 t hrough the |ine
76. igpsappdied Hateo e iaedd inmm cdewmhen Le&hdrgpesar 15
tions of valves 111, 117, 121, 127, 132, 133, 192 194, and 196,
punps 112 and 128°NGdkdonensHi28ds 9@83§Hd 146 floor board 255 made of a

5 - punching metal or grating material is set to the bottom

of the system 1. A lower space 256 is formed between
the floor board 255 and a bottom board 254 so that air
enters the bottom space 255 through a lot of air vents
255a of the floor board 255. As shown in FIG. 10,

10 air is collécted in the lower épace 256 and led to a
first air introduction port 283 of the purification
section 281 of an air cohditioner through an exhaust
channel 271. |

As shown in FIG. 11, the first air introduction
15 port 283 and a second air introduction port 283A of
the purification section 281 is set to the bottom of a
casing 282. The first port 283 communicates with the
lower space 256, and the second port 283A communicates
with the atmosphere in the clean room. The air within
20 the clean room is introduced by an air pump (not shown)
into the casing 282 via the second port 283A. A venti-
lation plate 297, ceramic ball 298, horizontal header
284, spray nozzle 285, and eliminator 291 are set in
the casing 282 from the bottom in order. An air exit
25 292 is formed at the top of the casing 282.
The ventilation plate 297 comprises a punching

metal made of stainless steel, a lot of ceramic



fans 151 and 152, and water supply sources 160, 162, _ 164, 166, and

168. _ The purification section 80 of the above enbodi- 20 -
ment is provided with two gas-liquid contact sections 90 and 100.
However, the present invention is not restricted to the above case.
It is also possible to use three=-or 3Bore- gas-1iquid contact
sections. As the nunber of gas-liquid contact sections increases,
the 25 - amonia renoval rate increases but the pressure |oss

al so increases. Therefore, it is preferable to use two ' or three
gas-liquid cont abaldect298&are arranged on the ventilation plate 297 - 25 -
Table 1 shows neasurenent results of tenperature, humdity, flow
rate, and ammoni andoheadsr atfi dheofceramic badilrs 298/ axen foymerd iadnsa of t he
air conditioner 70. In Table 1, position nunber O corresponds to
the 5 posi propesf thiigkness .75 at t he upstream side of the
purification section 80. Position nunber 1 corresponds to the

position of the entradcddd? off aprapnazzles 24P are downweard geicto

Posi tion nunber 2 corresponds to the
5 the horizontal header 284 so that demineralize water is

sprayed toward the head of each ceramic ball 298 from
each nozzle 285. A space 299 for gas-liquid contact is
formed between each.spray nozzle 285 and the head of
each ceramic ball 298. Air contacts sprayed water in
10 this space 299 so that impurities are removed from
the air. Not only the space 299 but also the head of
each ceramic ball 298 serves as a gas-liquid contact
-section. |
The horizontal header 284 communicates with a
15 demineralized-water supply source (not illustrated)
through a replenishment pipe 290 so. that demineralized
water is replenished to each nozzle 285. A circulation
pipe 288 communicates with the réplenishment pipe 290
so that the water in a drain pan 287 circulates through
20 '~ the header 284 via the circulation pipe 288. The |
circulation pipe 288 is provided with a pump 286 and a
filter 289 so that the drain water DW is purified.
The eliminator 291 is set above the header 284.
The eliminator 291 is provided with a multistage fin
25 291a and pan 291b. The fin 291a is zigzag arranged
above the pan 291b. Mist collides with the fin 291a

through the aperture of the pan 291b and gas and liquid



position of the rectifying nmenber 88 of the first-stage 10 tray 86.
Posi tion nunber 3 corresponds to the position of the first
‘gas-liquid contact section 90. Position nunber 4 corresponds to the
position of the second m st separator 94. Poesition nunber 5
corresponds to the position of the rddtifying nenber 98 of the
second- 15 stage tray 96. Position nunber 6 corresponds to the
position of the second gas-liquid contact section 100. Position
nunber 7 corresponds to the position of the fourth m st separator
104. Position nunbepar8tesr frem each othponbechusehéipgaddt containelleinnt ake
port of the first 20 fan 151 of the air supply section 150. Position
nunmber 9 the rmspbnattachebetpothei §anoR%he nfThendifgokdlgdptured
Position nunber 10 corresponds to the position of the . heater 142 of
the tenperature &yl hbﬂiﬁfi?i@éh9¥o291 drops gatei theldgaipopani 887 naaber
11 corresponds to the 25, osition of the humdifier 144 of the
tenperature and that 1thhﬁ19?£§e€5ﬂ@er thetPaR 283. Position nunber 12

corresponds to the posjtion of the dugt 77, -
26 _p 5 P Because’the hegg of the ceramic ball 298 is always

moistened by demineralized water, particles, organic
components, ions, and alkaline component (ammonia)
are removed when introduced air passes through the
head of the ceramic ball 298. The filtrated air is

10 further purified in the gas-liquid contact space 299.
Thus, the purifier 281 is constituted so that it can
efficiently remove impurities from ihtroduced air.
Moreover, it is possible to directly inject'demine;al—
ized water into the head of the ceramic ball 298.

15 As shown in FIG. 12, the temperature and humidity
Eontrol section 301 communicates with the purification
section 281 through a communication pipe 2393 so that
air is introduced into the temperature and humidity
control section 301 through an introduction port 302.

20 A cooling mechanism 304,.heating mechanism 305, and
humidifying mechanism 306 are set in a chamber 303 of
the temperature and humidity control section 361 from
the upstream side in order.

The cooling mechanism 304 has functions for
25 quickly cooling introduced air from room temperature

up to approx. 5C, condensing some of contained mois-

ture, and reducing the relative humidity of the air.



As.shown in Table 1, the air at position nunbers 0O and 1 has a
tenperature of 26[err]C, relative humdity of 35% flowrate of 25
nB8/ m n, and anmoni a concentration ' of 100 ppb, the air at position
nunbers 2 to 4 has a 5 tenperature of 16[err]C, relative humdity of
100% flow rate of 25 nB/min, and-and®nia concentration of 10 ppb,
the air at position nunbers 5 to 7 has a tenperature of 7.7[err]C,
relative humdity of 100% flow rate of 25 m3/ mn, and amoni a
concentration of less than 10 1 ppb, the air at position nunber 9 has
a tenperature It is gdodditblertd Gise ol for vexdmple) ty obollbhg ¢bblv fai e of
70 nmB8/ m n, and ammoni a concentration of |ess than 1 ppb, and the
air at position riberepllingmedifamiesm 304. ThetkhepeiagunechanPsfieldd]C,
relative humdity of 40% flow 15 rate of 70 nferr]/m n, and ammoni a
concentration of healss the cooledpir ppp to a predetermimed ctempepakure.
measurenent results of pressure | osses at_various_portions of the
air conditioner Ak 1s possilgfyi%Q gisewnky exanple,  anTabpetyie heateond
to those 20 in Table 1 respectively.. Pressure |oss [err]PLlL shows

3.0 nmH er P] O at Yo &W%ﬁﬁlﬁ,u%‘gs}&ﬁ@ | IRUrIPWARRLIor the 1 4
mH err] O at positiqn nunbers 2 to pressure | oss AP3 shows 6.0
m{err] O at posmﬁ%%+QﬂuﬂﬁﬁQ?%9%Wmﬁh§(dommstream

The humidifying mechanism 306 comprises an ultra-
sonic atomizer provided with an ultrasonic oscillator
(not illustrated) and has a function for changing

10 demineralized water into mist. By adding the mist
of demineralized water produced by the humidiffing
mechanism 306 to air, the humidity of the air is
adjusted. It is also possible to use a heating-and-
evaporating-type humidifier for the humidifyiﬁg |

15 mechanism 306. Air is sent from an outgoing port 308

| toward the upper space 262 by a blower 307.

Recovered air is adjusted at the outgoing port 308
so:that, for example, the temperature comes to 23°C and
the relative humidity comes to 40%. The operations of

20 the cooling mechanism 304, heating mechanism 305, and
humidifying mechanism 306 are respectively controlled
by the controller 170.

FIG. 13 is an internal perspective schematic
view showing a purification section 281A of another

25 embodiment. The éurification'section 281A is provided
with a vertical header 284A having a lot of spray

nozzles 285. The vertical header 284A is set to one



'side), pressure loss [err]P4 shows 2.4 nmHerr]O at position 25

nunbers 3 and 6 (upstream side), pressure |oss [err]P5 shows 1.2
nmH err] O at position nunbers 4 and 7, pressure | oss AP6 shows 7.5
mMH err] O at position nunber 8 and -
27 - pressure | oss AP7 shows 39.5 mg at- p05|t|on nunber 9. .

Thus, because pressure | oss is maxim zed at position nunber 9, it is
preferable to use fans with a large capacity as the fans 151 and 152
of the air supply 5 section 150. - 28 -

side of the gas-liquid contact space 299 so that demin-
eralized water is sprayed from the nozzles 285 to the
space 299 from one side to the other side. The verti-
cal header 284aA communicates with the replenishment

5 | pipe 290 through a-branch pipe 290a so that deminer-
alized wéter is supplied to each nozzle 285 form a
demineralized water supply source (not illustrated).
Moreover, the circulation pipe 288 communicates with
the replenishment pipe 290 so that the water in the |

10 drain pan 287 is circulation-supplied to the header 284
through the circulation pipe 288. The circulation pipe
288 is provided with the pump 286 and the filter 289 so
that drain water is purified.

It is also possible to connect the replenishment

15 pipe 290 to the demineralized water supply line of the
scrubber so as to replenish demineralized water into -.-.
the purifier 281A. Thus, it is possible to effectively
use the pure water line in the treatment system 1.

As shown in FIG. 10, the outgoing port 308 of

20 the temperatufe and humidity control section 301 commu-
nicates with the upper space 262 of the treatment
system 201 through a duct 310. Because the treatment
system 201 is a semi-closed system; it uses circulation
air obtained by newly replenishing fresh air to recov- .

25 .ered air; It is also possible to take in fresh air
from the apertures of the treatment system 201 or

separately from other air conditioner (not



[err]

10

15

20

25

illustrated).
Then, the outline of the operation of the above
system is described below.

When the wafer cassette C is mounted on the stage

211 of the loader/unloader section 210, the subarm

mechanism 212 takes the wafer W out of the cassette C
and delivers it to the méin arm mechanism 221. Tﬁe
main arm mechanism 221 transfers the wafer W to the
adhesion unit 241 to adhesion-treat the wafer W. The
wafer W is successively treated in accordance with a
predetermined recipe.

In the treatment system 201 under resist treatment
of the wafer W, clean air is blown out of the FFU 261
at a blowoff rate of 0.35 to 0.5 m/sec and downflow
of the clean air is formed. Particles, organic
components, ions, and alkaline components present in
the system 201 are transferred to the floor side due
to the downflow of the clean air and collected in the
lower space 256 after passing through the air vent
plate 255, and introduced into the purifier 281 through
the lower space 256..

In the purifier 281, demineralized water is
sprayed on introduced air and particles, organic
components, ions, and alkaline components are removed.
Moreover, moisture is separated from the air free from
these foreign matters by the eliminator 291.

Thus, the aif'ffom which particles and the like



b . - 29 - [err] ' - 30

- : : Table 2 Posi tion
No. Pressure loss (mHerr] O 1

[err] P1=3.0 2 : :

[err] P2=1. 4 5 - 38 -

[err] P3=6.0 6 4

[err]P4=2.4 8 [err] P5=1.2

8 : [err] P6=7.5 : 9 '

[err] P7=39.5 are removed Dyercheapuididiieani28d nentintrathsrad hattdel ow by
the temperature and humidity controller 301 and its |
temperature and relative humidity are controlied to 23T
and 40%, and thereafter sent to the upper space 262.

5 Moreover, the introduced air pasées through the HEPA
filter 264 of the FFU 261 where the air is further
purified and flown down in the system 201 again.

In the treatment éystem 201, approx. 99% of
organic components, ions, and alkaline components

10 is removed from air by purifier 281. Therefore,
it is possible to form clean downflow in the system
without using.any expensive chemical filter; "Moreover,
to remove organic components, ions, and alkaline
components, it is only necessary to spray demineralized

15 water on the gas-liquid contact space 299 of purifier
281 and the spraying means has a simple structure.
Moreover, foreign matters to be removed can be acid
or alkaline. Furthefmore, purified demineralized
water can be recycled and the recycling cost is low.

20 Furthermore, the maintenance and inspection cycle is
lengthened than ever and as a result, the synthetié
throughput is improved. Furthermore, when an existing
demineralized water supply system is already used for
the treatment system 201, the demineralized water

25 supplied from the demineralized watexr supply system
can be used as an impurity removing liquid in the

purifier 281.



5. " referring to FIGS. 8 to 13. ' As shown in FIGS. 8, 9, and

10, a substrate

treatnment system 201 is provided with a | oadi ng/

unl oadi ng section 210, a process section 220, and an i nterface
section 230. An exposure system 202 is 10 adj acently set to the
substrate treatnent system 201 so -t1E a wafer Wis delivered

bet ween the systens 201 and 202 through the interface section 230.
The | oadi ng/ unl oadi ng section 210 is provided with a cassette stage
211 and a subarm nmechani sm 212. Four 15 cassettes C, for exanple, are

mounted on the stage 2ird.the case ofheltdlpsn IRplibdiconPdetieyes putit he

wafer Wfrom a

cassette C on the stage 211 and delivers the wafer W

to t he méiratrimmedetiicas 281 @nd (28 I ocdsen Ieitdwla®idy air
A transfer passage 222 is provided for the center

31 of loat@ioviess nasdiﬁh:kezz@mtmndwd:hmughrmﬁmmmmlzm,
Is provided with a central transfer passage 222 in transfer

direction. Pvari waden enopmmayhiatdagdy to the waferp . arltoveﬁvemgéchet t he

both sides of the central

10

15

20

25

air containing mist-like moisture does not enter the
system 201 because the mist-like moisture is captured
by the eliminator 291 of the purification section, and
then the air is heated by the temperature and humidity
control section 301 and moreover controlled to a proper
temperature and humidity. Furthermore, because mist-
like moisture of the air is captured. by the eliminator
291 and thereafter the air is introduced into-the
temperature and humidity control section 301, the load
of the temperature and humidity control section 301 for
air humidity control is reduced. |
Ih the case of the above embodiments, the puri- -

fication section 281 and the temperature and humidity
control section 301 are set outside of the treatment
system 201. However, the present invention is not
restricted to the above case. It is also possible to
set the sections 281 and 301 inside of the treatment
system 201.

| Moreover, the above embodiments use a resist
coating and developing system. However, the present
invention is not restricted to the above case. It is
also possible to apply the present invention to a CVD

film forming system, oxidation film forming system,



5, transfer passage 222. The liquid treatnment system units 241
to 244 are provided for one side of the central transfer passage

222 and the heat treatnent systemunits 245 to 248 are provided for
t he ot her side of the central transfer passage 222. The subunits

10 of the heat treatnent systemunits 24% te 248 are vertically
superposed as a nmultiple stage. As shown ' in FIG 10, in the case of
the heat treatnent system unit 245, for exanple, four subunits

245a, 245b, 245c, and 245d are vertically superposed as a nmultiple
stage. 15 Tamds @M (iCheiiam 1aMbclvéni dalo Polfies Heap) .ar evhard tisderd

with a heating plate for baking the wafer W Two subunits 245c and
245d from t he botthemCMBy prioisdgermitted tw ttreatcddld reptplat exdhaustool i ng
the wafer W The treatnment system 1l is a sem -closed system

20 whi ch is gasodirasottheeMA by euparidficesipnl sezgi o sad a and
254 made of a stainless steel plate or corrosion- ‘resistant resin
panel and in whi &eNPaTEtaneandhuntigdity controdagiesd/ion ead tdesecti on 210 -
opens toward the clean room 25 . FFUs (fan filter units)
261 respec?i vel y Tt &dean air igto, ther gireyd atien syshen 9f & 264 are

set to the top of this treatnent system 1l so that clean air is
bl own clean room or into the clean room. Thus, the load

of the clean-room is reduced by treating air by the
purification section and'temperature and humidity
control section of a substrate treatment system.

10 Therefore, even when setting a lot of substrate treat-
ment systems in a clean room, it is not necessary to
increase the air conditioning capacity of the clean
room. In the case of the above embodiments, A case
is described in which a semiconductor wafer is used

15 as a substrate to be treated. However, the present
invention is not restricted to the above case. If is
also possible to treat a glass substrate for an LCD.

The present invention makes it possible to effi-
ciently remove alkaline components, particles, organic

20 components, and ions without using any chemical filter.
Moreover, because a system of the present invention
has a service life longer than that of a conventional
chemical filter, it is possible to lengthen the inter-
val of maintenance and inspection and improve the

25 serviceability'of the system. Furthermore, the present
invention makes it possible to efficiently use demin-

eralized water serving as an impurity removing liquid



- .32 downward from each FFU 261. A ceiling chamber 262 is

set |nned|ately above each FFU 261 so that clean air is supplied
into the ceiling chanber 262 fromair condi tioners 281 and 301. A
fl oor board 255 nmade of a 5 punching netal or.grating material is set
to the bottom of the system1l. A<4owkl space 256 is forned between
the fl oor board 255 and a bottom board 254 so that air enters the
bottom space 255 through a lot of air vents 255a of .the fl oor board
255. As shown in FIG 10, 10 air is collected in the | ower space 256
and led to a in tHe retiire systaducti on port 283 of the purification
section 281 of an air conditioner through an exhaust - channel 271
As shown in FIG 11, thdditisthaliadvamtagestand mddificapbons 2881 hncead-~
second air introduction port 283A of the purification section 281
is set to the botilgmadceur to thoseskillaB2in Tthe farst BhereB3re, the
comuni cates with the | oner space 256, and the second port 283A
comruni cat es invengiontin atmd@mmd%rlasﬁmmmm%olnmﬂmd &9 the hin

5 specific details and representative embodiments shown

- and described herein. Accordingly, various modifica-
tions may be made without departing from the spirit or

scope of the general inventive concept as defined by

the appended claims and their equivalents.



20, the clean roomis introduced by an air punp (not shown) into

t he caS|ng 282 via the second port 283A. A venti - "~ lation plate 297,
ceram c ball 298, horizontal header 284, spray nozzle 285, and

el i m nat or 291 are set in the casing 282 fromthe bottomin order.
An air exit 292—%5‘?6?ﬁ§6¢5f the top, of the casing 282.

The ventllatlon pI Eﬁﬁ a punchi - ~ nmetal made of

stainl ess steel, ah @g‘ ' -
33 - b II ar e* arsrafiged on the ventilation plate 297

and heads of the ceramic balls 298 are forned at a. proper

t hi ckness. A lot of spray noZZt¥ed$85 are downward set.to 5

the horizontal header 284 so that dem neralize water is %g 8% ed
toward the head of eac ce%aﬁ?@555?F62§§e¢FTﬁﬁt SYSteme%%ﬁ Hesat g A
space 299 for gas-li or ned. bet ween each spray

d t '
nozzl e 285 and t Heuk %ﬁ%a%%ogn & éﬁeﬁ&ﬁf%ﬁﬂ%ﬂﬁ%??ﬁﬂleeﬁﬁf OmfeNtont act s

sprayed wat er |s space 299 so that inpurities are renoved from
the air. Not onIy&@#FlSlﬁgé 299 but al so the head of

5 a process section provided with at least either
of a liquid treatment group units for treating the |
substrate with a treatment solﬁtion and a heat
treatment group units for heating and cooling the
substrate;

10 an upper space formed above the process section to
supply air to said process section; |

a purification section for removing alkaline
components from air to be supplied to said upper space
andrpurifying said air;

15 a temperature and humidity control sectibn commu-
nicating with said purification section and said upper
space to control the temperature and humidity of the
air passing through said purification section; and

ait supply means for supplying air to said upper

20 space from said temperature and-humidity control
section, lowering the air into said process section
from said upper space, and supplying at least some of
the air lowering through said process section to said
temperature and humidity control section; wherein |

25 said purification section includes

a chémber communicating with the outside of said

system,



eagch ceramc ball 298 serves as a gas-liquid contact section

The horizontal header 284 conmmunicates with a 15 dem neral i zed- wat er
supply source (not illustrated) t hrough a repl eni shnent pipe 290 so
that demneralized  —water—is replenished to each nozzle 285. A

circulation I pe ' uni cates with the repl eni shnment pipe 290
so that the wat ﬂ“\ \“ﬂ ‘gﬂmﬁlm ci rcul ateés Through 20 t he header
284 via the cir i . The | circulation pipe 288 is

provided with a punp 286 and a filter 289 so that the drain water
DWis purified. . The elimnator 291 is set above the header
284, The el i ni AdForepdenishpesti neangi fAraiptreducsne pi Rurpie-

291a and pan 291b. The fin 291a is zi.gzag arranged ahove_t he, pan
291b. M st col | i JB@NHAEK BAE £PHO28did Chgmbertﬁgeﬂgﬁh?h€u55é$?u?é 8Rithe
pan 291b and gas and, liquid _ - 34 -
separates from ea®SE5BMer because |iquid contained in the m st

attaqhes to the fin ZgﬁahoggielEgglgpggggﬂﬁegn impurity removing liquid:

5 into said chamber,

a gas-liquid contact section formed in said
chamber in order to bring said sprayed impurity
removing liquid into contact with said introduced
supplementary air, and

10 a mist trap mechanism set at the downstream
side of said gas-liquid contact section tohcapture a
mist-like impurity removing liquid contained in the
supplementary air passing through said gas-liquid
contact section. |

15 2. A system acéording to claim 1, wherein

said supplementary air is introduced into the
chamber from the lower side of the gas-liquid contact
section by the air supply means, the impurity removing
liquid is sprayed into said chamber by the nozzle from

20 the uppef side of said gas-liquid contact section, and
thereby the mist-like impurity removing liquid counter-
flow-contacté said supplémentary air in said gas-liquid
contact section and alkaline components are removed
from said supplementary air. ‘

25 ' 3. A system according to claim 1, wherein

said supplementary air is introduced into the

chamber by the air supply means from the lower side of



by, t he eI|n1nator 291 drops onto the drain pan 287 so that it is
col l ected in the—pan-287. 5 . Because the head of the ceram c bal
298 i s al ways dem neralized water, particles, organic
conponents, ions, Mlﬁm ml (i B‘Fonent (amoni a) . are renoved when
i ntroduced air pas head of the ceram c ball 298. The
filtrated air is further purified‘in4?he'gas-liquid cont act space
299. Thus, the purifier 281 is constituted so that it can
efficiently renmove inpurities fromintroduced air. Moreover, it is
possible to directly inject dem neral - I zed water into the head -of
the ceranic ball th8 gagsliquid conpacthseptiang| the1impupityerpeewinge and
hum dity control section 301 communicates with the purrflcatlon '
section 281 throubHa@igokfusPEAYPAnintPes2bd chamhgy by the ngzgleg

I ntroduced into ontrol section 301

d
t hrough an introg€€?$gﬂg f%géEanoéosalg 9¥%oﬁfﬂﬂbdnEEHEﬁF§n??@ﬁloﬂeat|ng
303 of om0 ¢ ﬂ%‘?&B%F%P%?’gﬂﬁdafﬂﬁr&g?%'ﬁ@%ﬁﬁ “sBuriRbabiatidm
the UpStre%ﬁ]s'dSLﬁQePéggﬁk?n-flo TeRtas 18655981 & ngggﬁgﬂgé§ﬂ1€9é hgs

functions for C00 roduce romroo enperat ure

up to approx. 5[€§£1&:g§9 ﬂf&ﬁi&gcéﬁﬂgbefs&gﬂiéhnéﬂdnglﬁallne components

are removed from said supplementary air.

4. A system according to claim 1, wherein
said purification section has a plurality of
10 gas-ligquid contact sections vertically arranged as
a multiple stage.
5. A system according to claim 1, wherein
said purification section has one gas-liquid
contact section.
15 6. A system according to claim 1, wherein
said gas-liquid contact section further comprises
a holed tray which is set so as to face the nozzle,
collects the impurity removing liquid sprayed from said
nozzle, and rectify the flow of the supplementary air
20 introduced into the chamber.
| 7. A system according to claim 1, wherein
said gas-liquid contact section further cbmprises
solid member with an impurity removing liquid attached -
to their surface and forming gaps between them through
25 which the air can circulate.
8. A system according to claim 7, wherein

said solid member is a scrubbing brush-like shape



ture, and reducing the relative humdity of the air.

- 35-- It is possible to use, for exanple, a cooling coil for .
the cooling nmechani-str 3047 The heati ng mechani sm 305 heats the
cooled air up to u tenperature .. It is possible to
use, for exanple, M“\mﬂ“ “‘Wﬁ t er or a heating coil using heat
source water for M %edtlng nechan|§ﬁ1305 - The
hum di fyi ng mechani sm 306 conprises an ultra- soni c atom zer
provided with an uItrasonic osci |l I at or (not iIIustrated) and has a
function for changing dem neralized water into m st. addi ng the
m st of d%ﬁﬁhb@hiﬂzﬁdbﬂat@$5%mthc@n blurad ﬁaﬁﬁmlﬁybﬁé s.
mechani sm 306 to air, the hum dity of the air is adjusted. It is

al so possible to use aZheadi AYSHAN- accordlngeﬁapﬁﬂéﬂmné4tVB@rﬁ&ﬂld|f|er f or

the humdifying 15 chanism 3 Ar is s from an outg i,ng port
308 t owar d thesaggeﬁl§p§EEP232mﬁ9nﬁ R Prsé?mprlses Filde

e L BB E e AR E R I B REcary atxErbihne O
5 outside of said system, a second fan for circulating 60
to 70 vol% of the air flowing through the process

section to said process section, and a mixing box for
mixing said suppleméntary air with said circulated air.
10. A system according to claim 1, further
10 comprising,

a concentration sensor for detecting the alkaline-
component concehtration of air supplied from the upper
space to the process section, and |

a control section for controlling the operations

15 of said air supply means and said air replenishment
means so that the alkaline-component concentration of
said air supplied from said upper space to said process
section is decreased in accordance with a detection
signal sent from said concentration sensor.

20 11. A system according.to claim 1, further
comprising,

an alkaline-component removing unit fqr removing
alkaline components from a liquid collected at the
bottom of the chamber of the purification section.

25 12. A system according to claim 11, further
comprising,

a concentration sensor for detecting



the relative humdity comes to 40% The operations of 20 t he cooling
mechani sm 304, heating nmechani sm 305, and hum di f yi ng nechani sm 306
are respectively controlled by the controller 170.

FIG 13 is an internal ﬁmmi ml ve schematlc . view showi ng a

purification sj unﬁl i t her enbodi ment. The purification
section 281A i with a vert?@al'header 284A having a | ot

of spray nozzles 285 The vertical header 284A is set to one

- 36 - side of the gas-liquid contact space 299 so that dem n-
eralized water is sprayed fromthe nozzles 285 to the space 299
from one side to ameabkabinergempapent;cgencentrationcaf dehi@ri@gsA
comuni cates with the repl eni shnent pe 290 through a branch pipe
290a so that denirllected at 5#?z%@¢§@me¢f|Eh%u%hmm%%rt%fe%%% nozzl e 285
forma den1ngrallzed wat er . supply source (not illustrated).
Moreover, the ci rREFLEISAtHPReS2BBLI Y mmuni cates with t he

replenlshnent pi pe 290 S?l&ggé suppfatsou¥ce BSr supplylng an impurity

5  removing liquid to the nozzle, and
a control section for controlling the operations
of said liquid supply source and said alkaline-
component removing unif in accordance with a detection
signél sent from said concentration sensor.
10 13; A system according to élaim 1, wherein
said temperature and humidity'controllsection
further comprises a. container having an air entrance
and an air exit, a heater set to the air entrance side
to heat the air in said container, and a humidifier
15 set to the air exit side to humidify the air in said
container.
14. A system according to'claim 13, wherein
a temperature and humidity control section further
comprises a cooling mechanism set to position closer to
20 said air entrance than to said heater to quickly cool
the air in the container.
15. A system according to claim 1, wherein
said air supply means is set between said puri-
fication section and said temperature and humidity
25 control section.
16. A system according to claim 1, further

comprising,



10, drain pan 287 is circulation-supplied to the header 284
t hrough the circul ati on_pi . The circul ation pipe 288 is

provided with t unp 28 \ filter 289 so that drain water
is purified. \m\m ‘ﬁ\e 0 possible to connect the repl eni shnent

15 i pe 290 to ralized water supply |ine pf~the- .
scrubbelro go. as to \repl &ni sh demineral i zed-wa#dr mnto TTHIS ﬁi”ﬁ@ Lﬁ iBﬁmr
281A. Thus, it is possible to effectively use tihe pulEPLWBty |ing
in the treatnment system 1. As shown in FI 10, the outgoing
port 308 of 20 the tenperature and hum dity control -section 301 comu-
nicates with the upper asgirad R gRofsethda ridwt tower side ofsydieegazdl

t hrough a duct 310. Because the treatnent system 201 is a

sem - cl osed syst ediauiddysentgcitc geatiion, an alkajdiinegSOapPRagnyy rREANVNg
repl enishing fresh air to recov- ered air. I s al so_possible to

take in fresh ajrunit for FP@HW@HS?;&&P@&P@;c°8P°Pﬁ§%%ré&?ﬁeﬁtl§9§§§n1201
or separately Lha 94eh;dl hrS3ATphhoR 2%y the liguid, and
5 a circulation circuit for feturning said purified
liquid to the nozzle.
17. A system according to claim 1, further
comprising,
cleaning means for spraying a fresh impurity
10 removing ligquid on the mist trap mechanism to wash
away é previously-captured impurity removing liquid-
from said mist trap mechanism.
18. A systeﬁ according to claim 1, wherein
-said impurity removing liquid is cold demineral-
15 ized water with a temperature of 8C or lower.
19. A system according to claim 1, wherein
said impurity removing 1liquid is demineralized
water with an alkaline component concentration of less
than 1 ppb.
20 20. A substrate treatment system, sﬁbstantially as

hereinbefore described with reference to the accom-

panyiﬁg drawings.
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Then, the outline of the operation of the above systemis described

bel ow. ~_Wien the wafer—eassette Cis nounted on the stage 5
211 of the Ioaderfunfﬁéﬁé?ﬁéectlonéZlO t he subarm mechani sm 212

t akes the wafer W.ut te C - and.del i{v n
arm nmechani sm 221. Sh&ft zn.arm rrechanl sm 221 tr ﬁﬁsétﬁsﬁh@%ﬁ W
to the adhe “ Mo adhestort®reat the fer REPHACE

waf er Wis successi eated in accordance with a o predetern1ned
reci pe. In the treatment system 201 under. resist treatnent

of the wafer W clean air is blown out of the FFU 261 at a bl owof f
rate of 0.35 to 0.5 nif sec. ARSTRAFE |QFy THE DISCLHSYRRE c(BEG-af) is forned.
Particles, organic conponents ions, and al kal i ne conponents
present in the system 20&0%@4%%3%@@?03%@1\4! oor SI de due

to the downflow of the_clean air and collected in th wer space

256 after passing throﬁgﬁu?ﬁﬁr%F? Vﬁﬁ?tm%%t sYSE?EtEOQBSlSSﬁdPFHFﬁﬁﬁuced

h f 281.th |
Lhepuri Per 5s: s&k o PFOuideq ca et (Ke | FE8E “QBEREE0s 1ianid hEsatal 1

and parti cles.  ongal Corou uns FORRRSLS: efgstmgﬂg GLRL! 0g; ggrPepent s

.are renoved. noi sture Separate e arf ree from
upper space formed above the process sections in order

"to supply air to the process sections, a purification
section for removing alkaline components from the air
to be supplied to the upper spaces to purify the air,
10 temperature/humidity controller communicating with.
the urification section and the upper spaces to control
the temperature and humidity of the air passing through
the purification sections, and fans for supplying |
air to the top spaces from the temperature/humidity
15 controller, lowering the air from the upper spaces
into the procéss sections, and supplying at least some
of the air lowering through the process sections to
the temperature/humidity controller. The purification
sections are provided with chambers communicating with
20 " a clean room, air replenishment means for introducing
a supplementary air into the chambers from the.clean
room, nozzles for spraying demineralized water into
the chambers, gas-liquid contact sections formed
~in the chambers in order to bring the sprayed demin-
25 eralized water into contact with the introduced
supplementary air, and mist trap mechanisms arranged

at the downstream side of the gas-liquid contact



these foreign matters by the elimnator 291. Thus, the air
fromwhich particles and the |ike -

38 - are renoved by the purifier 281 is introduced into
the tenperature and humidity controller 301 and its.  [————tefperat and
relative humdity are controlled to 23[err]C ah8HGoSHERINHAS BEEN |
thereafter sent to the upper space 262. =5 49 breovier, t IREPLAGRpoduce
ai r passes through the HEPA filter 264 of the FFU ZBIWhere—thedair
is further purified and fl own down in the system 201 again
In the treatnment system 201, approx. 99% of . organi c_conponents,
ions, and al kal i neectiposekpscapbure the migbvdiker damanerpyiged vpEpr281.
Therefore, i1t is possible to formclean downflow in the system
wi t hout using anyiBxpBRsP4E PRERLEY| threugh theresfsliquid contagt; oppye
organi ¢ conponents, igns, and al kaline conmponents, it is only
necessary to spra§®8&dPREralized 15  water on the gas-liquid contact
space 299 of purifier 281 and the spraying neans has a sinple
structure. —_—

This Sheet Has
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Mor,eover, foreign matters to be renoved can be acid or al kal i ne.

Furthernore, purified dem neralized wat er. can be recycled and the
recycling cost is low. 20 Furthernore, the mai ntenance and i nspection
cycle is | engt hened than ever and as a result, the synthetic ,

t hroughput is inproved. Furthernore, when an existing dem neral i zed
wat er supply systemis already used for ~ the treatnent system 201,
the dem neralized water 25 supplied fromthe dem neralized water
supply system can be used as an ixpority renoving liquid in the
purifier 281. - 39 -

In the case of the gas-Iliquid-contact-type puri- fication sections
281 and 281A, when circulating air containing mst-like noisture

t hrough the system 201, wat er drops may attach to the wafer W
However, the 5 air containing mst-like noisture does not enter the
system 201 because the m st-like nojisture is captured by the
elimnator 291 of the parification section, and theg the air is
heated by the tenperatiige and hupidilty m
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control section 301 and noreover controlled to a proper 10.

tenperafure and humdity. Furthernore, because m st- | i ke noi sture
of the air is captured by the elimnator 291 and thereafter the air
is introduced into the _ tenperature and hum dity control section
301, the | oad of the tenperature and humdity control section 301
for 15 air humdity control is reduced. In the case of
t he above enbodi nents, the puri- fication section 281 and the
tenperature and humdity control s? tion 301 are set outside of the
treat nent system 201. However, t Hé gresent invention is not 20
restricted to the above case. It is also possible to ' set the
sections 281 and 301 inside of the treatnent system 201
Mor eover, the above enbodi nents use a resist coating and devel opi ng
system However, the present 25 I nvention is not restricted to the
above case. It is al so possible to adply the present invention to
a CVD filmfdPni ng system oxidation filmform nglzsystem
- 40 - . ’
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and CWP (Chem cal Mechani cal Polisher). Wen using the CWP, it is
pernmtted to treat the entire exhaust gas fromthe CVP by a
purification section and a tenperature and hum dity control section
and t hen 5 return clean air into the circulation systemof a

clean roomor into the clean room Thus, the | oad of the cl ean-room
is reduced by treating air by the ° purification section and
tenperature and humdity control section of a substrate treatnent
system 10 Therefore, even when setting a |lot of substrate treat-

ment systenms in a clean room it is not ngggssary to i ncrease the
air conditioning capacity of the clean room In the case of the
above enbodi nents, a case i s described in which a sem conduct or
wafer is used 15 as a substrate to be treated. However, the present
invention is not restricted t§Q the above case.{§t is {2 al so possible
to treat a glass substrate for an LCD. The pregent invention
makes it possible to effi- ciently renpve al kal i ne tonponents,
particles, organic 20 - conponents, iong without usimng any chem cal
filter. Mor eover, becawse a syst of tyhe present imvention

has a service life |on§fér Than that of a tonventi onal ca
filter, it is possibl ep;ﬂg,ﬁﬁi,ﬁélﬁ t he i nt er650,650,65C 360,56[)}(‘65%“
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val  of maintenance and inspection and inprove the 25 serviceability of

the system Furthernore, the present I nvention makes it possible
to efficiently use dem n- eralized water serving as an inpurity
renoving liquid .- 41 - in
the entire system Addi tional advantages and nodifications wll
r ead- “ily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limted to the 5 specific
details and representative enbodi ments sHdwR and described herein.
Accordi ngly, various nodifica- tions may be made w thout departing
fromthe spirit or scope of the general;inventive concept as defined
by t he appended clains and their equivai ents.
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CLAl M5 1. A substrate treatnent systemfor treating a

substrate.under an air-conditioned environnent, conpri si ng; 5

a process section provided with at |east either of aliquid
treatment group units for treating the substrate with a treatnent
solution and a heat treatnment group units for heating and cooling
t he substrate; 10 an upper space forned above the process
section to supply air to said pro®ét¢ section; a
purification section for renoving al kal i ne conponent's fromair to
be supplied to said upper space and purifying said air; 15

a tenperature and humdity control sectio congu-_ nicating with
said purification section and said upper [65MYMépdce to control the
tenperature and hunmidity of thef0Q air |ng t hrough said
purification section; and air supgly A49ns for supplying air

and hum dity control

on from said upper

air lo } rough said
- Ty control }section;

to said upper 20 space from\aid taﬁper
section, lowering the air into said proc
space, and suppl ying at |east ggRnme of
process section to said
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25 | said purification section includes a chanber

comuni cating with the outside of said system
air replenishment neans for introducing a supple- mentary air into
sai d chanber fromthe outside of said system., a
nozzle for spraying an inpurity renoving |iquid 5 I nto said chanber,
a gas-liquid contact section forned in said chanber in order to
bring said sprayed inpurity removBPAP | iquid into contact with said
I nt roduced suppl ementary air, and 10 amst trap
mechani sm set at the downstream side of said gas-liquid contact
section to capture a S Impurity movi Ng hed
in the suppl ene fT—pasyi ng through said gas-liquid
contact section. 15 @ | 2. A gy emaccording to claiml1, wherejn
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said supplenentary air is introduced into the chanber fromthe

| ower side of the gas-liquid contact section by the air supply
means, the inpurity renoving liquid is sprayed into said chanber by
the nozzle from 20 t he upper side of said gas-liquid contact section,
and thereby the mst-like inpurity renmoving liquid counter-

fl owcontacts said supplenentary air in said gas-liquid cont act
section and al kal i ne conponents are rend/¥d fromsaid suppl ementary
air. 25 3. A systemaccording to claiml1, wherein

said supplenentary air is introduced into the chanber by the air
supply neans fromthe | ower side of

- 44- the gas-liquid contact section, the inpurity renoving
liquid is sprayed into said chanber by the nozzle fromthe | ateral
of said gas-liquid contact section, angrt hengby the mst-Ilike
inpurity renoving |liquid 5 i ntersecti on<EFOW cotacts said

suppl ementary air in sai d gas-liquid|comsgct secti™® a@®2l kal i ne
conponent s : ;




are rempved from said supplenentary air.
to cIalntl wherei n

of 10

mul tipl e stage.

said purification section has one gas-liquid
6. . A systemaccording to claim1l1, wherein

contact section further conprises

to face the nozzl e,
nozzl e,

fromsaid

i ntroduced i nto the chanber.

4. A system accordi ng
said purification section has a plurality
gas-liquid contact sections vertically arranged as a
5. A systemaccording to claim1, wherein

contact section.
"said gas-liquid

8/40hol ed tray which is set so as
collects the inpurity renoving liquid sprayed
and rectify the flow of the supplenentary air

7. A system accor é&g to claim1l,

wherein said gas-liquid contact section further bnprlses

solid menber with an inmpurity renDV|ng UId attached to their
surface and forntngzg ps ‘ entt the air can
circul ate. 8- pca.u.“t o cla ﬁ;. —hre e+

said solid nenber |i
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synthetic fiber assenbly or plural ceramc balls. 9. A system

accordihg to claim1, wherein said air supply nmeans further
conprises a first fan for replenishing the supplenmentary air from
the 5 outside of said system a second fan for. circulating 60
to 70 vol % of the air flow ng through the process section to said
process section, and a m xing box for m xi ng sai d supplenentary air
with said circulated air. 10.9/A0syst em according to claim1,
further 10. conpri si ng, a concentration sensor for
detecting the al kaline- conponent concentration of air supplied
fromthe upper space to the process section, and a
control section for conppelling the operations 15 of said air supply
means and said air replemishnment means so that the
al kal i ne-conponent concentration of aid air sypplied_fromsaid
upper space to said process éﬁi{ioa5§s éﬁﬁ# 2 n acdBrdance with
a detection $ ' sor.\ 20
11. A system accordihg to claim1l, f r&her _ \ @onﬂrising]
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an_al kal i ne- conponent renoving unit for renoving al kal i ne

conponents froma liquid collected at the bott om of the chanber of
the purification section. 25 12. A systemaccording to claim11l
further conprising, a concentration sensor for

det ecting - 46 - an al kal i ne- conponent
concentration of a I|qU|d collected at the bottom of the chanber of
t he purification section, 10/10 a liquid supply source for
supplying an inpurity 5 renoving liquid to the nozzle, and

a control section for controlling the operations of said liquid
supply source and sai d al kal i ne- conponent renoving unit in
accordance with a detection. § signal sent fromsaid concentration
sensor. 10 13. A systen1a&g9rd| to cla|n11 rein

said tenperature and humidity control her c@@@rlses a

contai ner having an air entr ange m———m—y————m——————t s ] :
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and amr air exit, a heater set to the air entrance side gaifpent t he

air in said container, and a hunidifier 15 set to the air exd side to
hum dify the air in said cont ai ner. 14. A system
according to claim 13, wherein a tenperature and humdity
control section further . conpri3ses?® cool i ng mechani smset to _
position closer to 20 - said air entrance than to said heater to quickly
cool the air in the container. 15. A system according

to claim1, wherein oy i ' I i t between said
puri - fication S&R%T&%\Cgﬁ?fg?&’ P@#%@Q%p@%gqiﬁgsh 1dity 25
control section. "éngfR§¥§tf§%ﬁfﬁﬁﬁpié@b%ﬁhplain11, further

conpri si ng, a drain pan set to
the | ower side of the gas- | i quid contact section, an
al kal i ne- conponent renovi ng unit for renoving al kaline conponents

froma liquid A substrate treatment system is disclosed which
includes a plurality of purification sections for removing
alkaline components from the air. The purification sections
are provided with chambers communicating with a clean room,
air replenishment means for introducing a supplementary air
into the chambers from the clean room, nozzles for spraying
demineralized water into the chambers, gas-liquid contact
sections formed in the chambers in order to bring the
sprayed demineralized water into contact with the introduced
supplementary air, and mist trap mechanisms arranged at the
downstream side of the gas-liquid contact sections to
capture the mist-like demineralized water in the air passing

through the gas-liquid contact sections.

REPLACEMENT SHEET

0 5 NOV 1997




coIIected*tn said drain pan to purify the liquid, and 5 a cinewdat i on
circuit for..ret liquid to the nozzle. *&

17. A systen1acc further conpri si ng,
cl eani ng neans f ! Hwﬂ ﬁ,ﬂ#sh i mpurity 10 renoving liquid on the

mst trap mechani away a pr&li ously-captured inpurity
removi ng |iquid fronlsald m st trap nechani sm 18. A
.System according to claim1l1, wherein said inpurity renoving
liquid is cold dem neral - 15 i zed water with a tenperature of 8[err]C
or |ower. - 19.dyasyspam setotdi byet boweni side ohetkéngas-

said inmpurity renmoving liquid is demneralized water with an

al kal i ne conponernkig®kt apntagsentians an alkalipgrqoppgnent removing

unit for removing alkaline components from a liquid
collected in said drain pan to purify the liquid, and
5 a circulation circuit for returning said purified
liquid to the nozzle. |
17. A system according to claim 1, further
comprising,
cleaning means for spraying a fresh impurity
iQ removing ligquid on the mist trap mechanism to wash
away a previously-captured impurity removing liquid
from said mist trap mechanism.
18. A system according to claim 1, wherein
said impurity removing liquid is cold demineral-
15 ized water with a temperature of 8°C or lower.
19. A system according to claim 1, wherein
said impurity removing liquid is demineralized'
water with an alkaline component concentration of less

than 1 ppb.
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