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THERMOSTATIC GAS/LIQUID MIXTURE GENERATING SYSTEM FOR
USE IN WAFER DRYING PROCESS BACKGROUND OF THE

INVENTION 5 1. Technical Field The present invention relates to a wafer
drying system, and more particularly, to a thermostatic gas/liquid mixture

o I . :
grylngﬁm%%%. Degf}r?ﬁ?t}%% R%Iate% frt 13 (S%Eeggi t%ie varioa}o?? rf’%r%w FOR
techniques for use ingswafer AN INERIDEESENCY PRUSEF AUXING an inert
gas, such as nitrogen (NA), with a nebulized organic solvent, such as

isopropyl alcohol (IPA), heating and thereby evaporating the resultant
mixture into a vapor, causing the vapor to contact a wafer so as to replace
AS Waret O Mbidaird B SN B WRIENYom a wafer cleaning process,
and then 15 using heated nitrogen to evaporate the IPA, so that the wafer
[ &?@BP%%ﬂ‘fsaid principle is employed in the widely used Kimmon

IPA vapor dr er. The ein,ﬁ%ntor anic S?N t, such as IPA, is heated to farly. ¢

over FUDE (S VPSS HA L AR IBA VDB T I EL R s GRp gy t
. . |;’ [;" : .

P e e S0 A ar by ho g and

WadehSinge lfBAdg@[giaﬂgmmable liquid, the method described above

may cause fire and create safety concerns. Taiwan Patent Publication No.

20@vk4 843 dilad BelbobgfosEtectron Limited, discloses a vapor drying

method and an apparatus thereof. In the disclosed apparatus, liquid IPA

and fHegeh Hre mxsdin drrgngettaissr, Wente e fe Ve VapdRRProcess

generating device and heated therein to generate a vapor for dryin

HATRPE TR i e AR daV SoalERGRe ehorgl Soutcatlized organic

%%?\F'enrg,ss%cr CaV ?slggr(}pyi alcohol (IPA), heating and thereby evaporating the

resultant mixture into a vapor, causing the vapor to contact a wafer $o as to replace
pure water or moisture left on the wafer from a wafer cleaning process, and then
using heated nitrogen to evaporate the IPA, so that the wafer is dried.

The aforesaid principle is employed in the widely used Kimmon IPA vapor
drver. Therein, an organic solvent, such as IPA, is heated to over 200°C to evaporate.
The resultant IPA vapor replaces pure water or moisture on a surface of a wafer.
Then, nitrogen (N3) is heated, so that the heated nitrogen evaporates the liquid IPA
and thereby dries the wafer. Since IPA is an inflammable liguid, the method
described above may cause fire and create safety concerns.

Tarwan Patent Publication No. 200714843, filed by Tokyo Electron Limited,
discloses a vapor drying method and an apparatus thereof. In the disclosed apparatus,
liquid IPA and nitrogen are mixed in a mixing chamber, then delivered to a vapor
generating device and heated therein to generate a vapor for drving wafers. The
vapor generating device uses a light energy source as & heating source, which

comprises a container body, a halogen lamp. heat insulating material and a spiral
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comprises a container body, a halogen lamp, heat insulating material and
a spiral 1 tube. Although the vapor generating device can heat a mixture
of IPA and N2 mildly with the light'energy source, the complicated
structure of the vapor generating device results in a relatively high

Fying gas generating 5-equipment and offer a fow-cost apparatus hav

3imple ?I{z‘l&?@ﬁ%r&es%&ﬁ%%PEH@V&HHQHd%EQM@%@tﬁ?@rMém@agor generating

gas/liquid mixture generating system for use in a wafer drying process, as

apviopievement:aveitinel ieeipeajuspieturedst the prior art to overcome
the aforementioned safety problem. 10 SUMMARY OF THE INVENTION

In vidw ofithe dodgeitine prablerso bheprésbat inveativonpialiidies @ moyeherating
thermostatic gas/liquid mixture generating system for use in a wafer drying

SOERRE WML R TR SIRNERY TS BBRRGIHEd ) dherstealsa gt gabisopresent
drying.wafers. The present invention also provides a wafer drying system |
wﬁ%&ﬁ@egfm' 3_533 é@%?%‘lfaa%ﬂ%ﬁ@%?m t&@}ﬁ%%%&yg%gﬂi igfse in a
AR, é%'@c%ssyz%t%ﬁi df%g‘{%g%l{% 8_@(]160%{: Cgi\éz%losft}ﬁg pre %‘?%e prior art
invention isto provide a t ermostatic gas)ilqw mixture gener%‘ftlng

SYSIQBRION LT RfBrUREST UG RFOCESS pIhgrein a mixture of nitrogen
(N9) and isopropyl alcohol (IPA) is heated via a water bath to achieve an

ideal temperature, thereby preventing a. process temperature of the
mixture from 20 being affected by a. nitrogen temperature at a supply

éridVRYidthar objddthie BY WeNpEd$ENt invention is to provide athernostatic
gas/liguid mixture generating system for use in a wafer drying process,
wherin"aTieddBad 167 28 g WaFERS cAhep BTgEHEr @AY Haatddah & novel,
s%fer manner, SH'II an(?ther obé'ective 9f the presept invention is to provide

thert os%a 1¢ gas/1iquid mIXtUre generaling sysiem :1or use in a wafer drving process
a wafer ryln% & = ying )
wherein the system is configured to generate and heat a gas for drying wafers. The
present invention also provides a wafer drying system which uses the gas generated
by the aforesaid thermostatic gas/liquid mixture generating system to dry wafers.

One objective of the present invention is to provide a thermostatic gas/liquid
mixture generating system for use in a wafer drying process, wherein a mixture of
nifrogen (N,) and isopropy! alcohol (IPA) is heated via a water bath to achieve an
ideal temperature, thereby preventing a process temperature of the mixfure from
being affected by a nitrogen temperature at a supply end.

Another objective of the present invention is to provide a thermostatic gas/liguid
mixture generating system for use in a wafer drying process, wherein a mixed gas for
drying wafers can be generated and heated in a safer manner.

Stiil another objective of the present invention is to provide a wafer drying
system capable of dryving wafers in a safer and more stable environment.

To achieve the foregoing objectives, a thermostatic gas/liquid mixture

generating system for use in a wafer drving process according to the present
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25 system capable of drying wafers in a safer and more stable

environment. To achieve the foregoing objectives, a thermostatic

gas/liguid mixture generating system for use in a wafer drying process
according to the present 2 invention comprises an inner tank, a first liquid
supplying device, a gas.supplying device, an exhausting device, an outer
tgﬁé . l-gﬂe&ﬁa’ﬁas%d%m%a \f}c%r,sé ligHipernpka e tyiffg b pplying
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inner tank, wherein the gas is nitrogen (N,), so that the gas is mixed wit

theiest idiguid 1o gepsiratefd mixgd @as 0 - NdlkrglgasHeeRININT irst Tiquid is
device further comprises a gas inlet and a bottom gas outlet, wherein the
benohigas optletlivho! cBmiticagiorsugti tire skeascinle tfardsupplypig theas into
gas into the inner tank from a 10 bottom of the inner tank, and the bottom
gas Bussdiekryhiersin i as sasittasy A% buedhabibeers digtisedewith the first

enerally over the entire.bottom of the inner tank. The exhausting device

O AE5Fial T80 RO e AERUREAE G SN AR s
ting..sy 0 ' af ying.process,. The outer tank is o

o e R A R IR g icihge: s i

usadriaaiRBbnawlthSeeons liquwd ipiosthe Quer fank. Whareidhamecand from o

liquid has a temperature higher than a room temperature and can be a

ttestechinfdstrinhwvateik, the tbmperaiurgaconitell RepeeMicedisvitses 10ast one gas
control a temperature of the second liquid in the outer tank to an

applephate tehgeriatomves fapgesratiereintiiecappiopbateoternératimeer tank. The
range is about 45C to 80C. The outer tank further comprises at least one
p%?}ﬁBﬁlf&?e SRV HETiHEEE HORPA IRt ssches IR trhEharaipmigic gas/liquid
ARY138,8 320, 19, draun thep second HAUId.out of Ie OULe! K LIS tani s spaced
thermostatic gasI}I%qu mleture géﬁ(gr gf “FyIne Process. ihe ouler tank 1s spa
apart from the inner tank. The second liquid supplying device is used to supply a
second liquid into the outer tank, wherein the second liquid has a temperature higher
than a room femperature and can be a treated industrial water. The temperature
controlling device is used to control a temperature of the second liquid in the outer
tank to an appropriate temperature range, wherein the appropriate temperature range
1s about 45°C to 80°C. The outer tank further comprises at least one partition for
defining a flow path of the second liquid. The draining device is used to drain the
second liquid out of the outer tank. The thermostatic gas/liquid mixture generating
system for use in a wafer drying process according to the present invention can
further comprise a liquid level detecting device disposed in the inner tank for
measuring & liquid level of the first liquid, wherein the liquid level detecting device
can be of a float type. The thermostatic gas/liquid mixture generating system can also

comprise a thermometer for measuring the temperature of the second liquid.

To achieve the foregoing objectives, a wafer drying system according to the
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system for use in a wafer drying process according to the present _
invention can further comprise a liquid level detecting device disposed in
the ironer tank for measuring a liquid level of the first liquid, wherein the
liquid level detecting device 25 can be of a float type. The thermostatic

as/li %lid mixt[ure gcenerating sy temcfasp also _comprise a thgrmome er

rre?ﬁeashnr}'r?fgl fﬁg te(r)nm rrlgt ureao1 186t 1ﬁ:&ui%l.gr% atHiBy&thé thermostatic

foregRing Alissive A wafar ding SYsiam a&%@&%@&“ ESER The liquid

invention comprises a liquid supplier, a gas supplier, & thermostatic
gapfiaeidsmixdare, geperating.devigaiand aenaterdrying ﬁ%ﬁﬁﬁ&uﬁ teisopropyl
liquid supplier is used to supply a first liquid, wherein the first liquid is

lideidh s dprapy I adcodrod (P Ay Thesgdstsuppliedy is gsedviccatippheazgass nitrogen
wherein the gas is nitrogen 5 (N2). The thermostatic gas/liquid mixture

 denerdiiifyiBevResiatin esniuricRUSHwIECHRSAIMAdISSliér dndansngugeation

supplier for introducing therefrom the first liquid and the gas, and mixin o

tﬂﬁ%’gﬂﬁdﬁi‘d‘f\ﬁﬁﬂﬁ %faage fB%&%@%@ﬁﬁQb&l&gé%ﬁ@%mﬁagm irst liquid
aauid midure geperafing.devies comprises an Inaersanky & fist iquid,

supplying dévice, a'gas supplying device, an éxikaustirng dévice, an outer

t@fmfn;&@@@%%wiag}&%gawi@%%ﬁfg AdemPRAHHSCONFONG: tank, a first

device and a draining device. The wafer drying apparatus is in

depoidunissiionovdithithe thersestalit gasiliguidmixiae genaming 8eweer tnk,
for introducing therefrom the mixed gas and thereby drying a wafer. The
wafecahyihgappanatiys fgrihercomprsesmvaterayingnehdmizer and a draining
including at least one nozzle. The wafer draying system according to the

B piesenh VEHE6 e FEBAIPHSe & al g asWRRYRIRAHE Ve fop thermostatic
TSI, T s o 0 el P TORE
St ST S A e, s, S U B i
chamber including at least one nozzle. The wafer draying system according to the
present invention further comprises a gas transmitting device for transmitting the
mixed gas from the thermostatic gas/iiquid_mixture generaiing device to the wafer
drying chamber. The gas transmitting device is also in communication with the
nozrzle, so that the nozzle can supply the mixed gas to the wafer drying chamber to
dry a wafer.

‘The present invention provides the following advantages over the conventional
wafer drying devices:

1. The thermostatic gas/liquid mixture generating system for use in a wafer
drying process according to the present invention has a double-tank design, so that
the second liquid, which is controlled at 45°C to 80°C, can be supplied into the outer
tank to heat the mixed gas of isopropyl alcohol (IPA) and nitrogen (N,) to an ideal

temperature via a water bath. Compared with the conventional approach of directly

heating isopropyl alcohol (IPA) or nitrogen (N,), the present invention ensures a
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20 The present invention provides the following advantages over the
conventional wafer drying devices: 1. The thermostatic gas/liquid mixture
generating system for use in a wafer drying process according to the
present invention has a double-tank design, so that the second liquid,
ontrolled at 45C to 80C, can be supplied into the outer 25 tank

o

which is
tgg%tre%\e 8§ ﬁﬁfce)aeaséis of isopropy! alcohol (IPA) and nitrogen (N2) to an

ideal- tej i3 f ' wentiona it
e e S S TR o e

PresaBtinve BHOM @NSUIR S Brdssateh LAY AHOGRSRaarkneWaISIod I IGces can
system of the present invention is integrated with the thermostatic

Gasfispedsouixtite gerhevating;system; sodhatadtbdexplasionidericesceans can be
be dispensed with to lower equipment costs, and the wafer drying process
CANBEGldaridtricl ansareyiaig mviscsasiatenvironment. BRIEF

DESCRIPTION OF THE DRAWINGS The invention as well as a preferred
mode of use, further objectives and advantages thereof will best be

ﬁ%ﬁﬁ%ﬁ%ﬁm @ﬁﬁ%@g,w%@ d 10 description of

ents whenread in conjunction with the accompanying

drawings,whergi: Blgwkis aPerspertivevignRf 2 thermasiatic. 9gs/liowds and

mixture generating system for use in a wafer drying process according to
adembedimastofthél piesent invéntiond bFigre-isaneiher pRISPEEYRietailed

view of the thermostatic gas/liquid mixture generating system for use in a
waserigiying procdsyratcerdimptaiireembodimentef the pregenttion with the
invention, showing partitions in an outer tank of the system for defining a
accompanying drawings, wherein:

Fig. 1 1s a perspective view of a thermostatic gas/lignid mixture generating
system for use m a wafer drying process according to an embodiment of the present
invention;

Fig. 2 1s another perspective view of the thermostatic gas/liquid mixture
generating system for use in a wafer drving process according to the embodiment of
the present invention, showing partitions in an outer tank of the system for defining a
fiow path of a second liguid; and

Fig. 3 is a schematic drawing showing major elements and a structure of a wafer

drving system according to an embodiment of the present invention.
g £ P

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figs. 1 and 2, a thermostatic gas/liquid mixture generating system
100 for use in a wafer drying process according to an embodiment of the present
invention comprises an inner tank 1106, a first liquid suppiying device 120, a gas
supplying device 130, an exbhausting device 140, an outer tank 130, a second liquid

supplying device 160, a temperature controlling device 170 and a draining device
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flow path of a second liquid; and Fig. 3 is a schematic drawing showing
major elements and a structure of a wafer 20 drying system according to
an embodiment of the present invention. DETAILED DESCRIPTION OF
THE INVENTION Referring to Figs. 1 and 2, a thermostatic gas/liquid
@%igpure generating system 100 for use in a wafer drying process
according to an embodiment of the present 25 invention comprises an

innertankddRq aidirss listyic SUBPlYINEdeNiaeL2Q, @858 SURRIYINELIEYICnto the

130, an exhausting device 140, an outer tank 150, a second liquid
supplidng teVjceht6Onatte fipeiaduie Cortrdljogl dewicepl7@laokod @RENINGe gas
device 5 180. The first liquid supplying device 1.20 is used to supply a
fiveplinig dgvite tHE inneadismikupply whesdinl thdirke lioed ks iguigherein the
isopropyl alcohol (IPA). The gas _supplying device 1.30 is )used to supPIy a. .
§as Gh d PRt hdp halib R BISIHERSImSARI Py agieoned Hitrohdis-¢Niis) st liquid
en liguid isop l.alcohol (IPA), i.e., the first liquid . LI, and.the .
Hre A S eI G T T e B gm0
and mixed With eagh Qiher aMnixed9a8;,SEOIIRARNNG is-generated 10l in o
use in a wafer drying process to dry wafers. The gas supplying device

Wafkfurthier GampIses dyoasinletlidlandaboiipmagaseutiet Lathawbighprises

is in communication with the gas 10 inlet 132 for supplying the gas 61 into
theanndetddk 140 fronitarbettomubEthe invenicank ihlGnthenbottoon gagh the gas
outlet 134 is provided with at least one gas outlet hole 136 and distributed

dRieraR love IR ErtiFaeoBHd Srinénitminell 100 FrRmedritpmngf the inner
SSfon o0l Kosd o et e e g C2 ot o e LRl e 1
HIRE RS 31%&& é,’é%%rratﬁ*y” KokRP §2Paced ApSHIOM g IMER A A O 16, The
exhausting device 140 is used to exhaust the mixed gas G2 out of the thermostatic
gas/liquid mixture generating system 100 for use in a wafer drving process.

The outer tank 150 is spaced apart from the inner tank 110. The second liquid
supplying device 160 supplies a second liquid L.2 nto-the outer tank 150, wherein the
second liquid 1.2 has a temperature higher than a room temperature and can be a
treated industrial water. The second liquid 1.2 to be supplied into the outer tank 150
flows through the temperature controlling device 170, so that a temperature of the
second liquid L2 1s controlled to an appropriate temperature range, wherein the
appropriate temperature range is about 45°C to 80°C. The outer tank 150 further
comprises at least one partition 152 for defining a flow path of the second liquid L.2.
The draining device 180 drains the second liquid 1.2 out of the outer tank 150,

The thermostatic gas/liquid mixture generating svstem 100 for use in a wafer
drying process according to the present invention can further comprise: a liquid level
detecting device 112 disposed in the inner tank 110 for measuring a liquid level of

the first liquid L1, wherein the liquid ievel detecting device 112 can be of a float type;

6
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supplying device 160 supplies a second liquid L2 into the outer tank 150,
wherein the second liquid L2 has a temperature higher than a room
temperature and can be a treated industrial water. The second liquid L2
to be supplied into the outer tank 150 flows through the temperature

38@%%}:;%%9%%&%94%9 that a temperature of the 20 second ligyid Leis

controlled to an appropriate temperature range, w ereln?he appropriate

tempRedia Janag ds. aboutAPE 1o B0C: TReAUISEIaRK R NG, 1o a second

comprises at least one partition 152 for defining a flow path of the second

leaptic ditherTinet diigipingedeticekish d@ins-ihe sacqmnd apidib23aat afdhesuppiier
outer tank 150. The thermostatic gas/liquid mixture generating system 100
forluse theamvafen 2Sadrlimg processageordini o theqnedont mantiomsmitting
can further comprise: a liquid level detectiré% device 112 disposed in the

ifPaFtarC1aier Widas (NG e ADiEAseRop - thE ik nsLIRADD isieidfh thased to
liguid level detecti ice 112 be of a flpat.type;. 6.and
B B8 ARy e e e B r Y el pbol (PA).
' ' ; ' 30 ing t
R 2 BT e SRR e o

3R agapsanpliar/ 840 Erhermostalicgrs/Iiguid MixuiEe GeneRatind cation with

system 100, a gas transmitting 5 device 330 and a wafer drying

appaiatids 2001ENS 1 uicisipnter Aidirrused tsupphdaciist higuigkbi, the first
wherein the first liquid LI is liquid isopropyl alcohol (IPA). The gas supplier
3Emid Ldetntb Bepply & Jasbdinwherdinstheqyad Gl githittbgeny D). (Taeerate a
thermostatic gas/liquid mixture generating system 100 is in

dBIiFfufitation With P R SRS ST ahiEhRe BH9 suppner szomeieture for
R RS S s
tepReTAreigher ban Areom g%ﬁm%fegﬁ%%@gﬂpﬁagia%s (CH GRS upplying
G2. The thermostatic gas/liquid mixture generating system

device 130, an exhausting device 140, an outer tank 150, a second liquid supplying
device 160, a temperature controlling device 170 and a draining device 180. Therein,
the first liquid supplying device 120 is in communication with the liquid supplier 310
for introducing the first liquid L1 into the inner tank 110, and the gas supplying
device 130 is in communication with the gas supplier 320 for introducing the gas G1
into the inner tank 110. After being introduced into the inner tank 110, the first liguid
L1 and the gas G1 are mixed therein to generate the mixed gas G2, which, when
heated, becomes a wafer drying gas having a better drying effect. The heated mixed
gas is then introduced into the wafer drying apparatus 200 to drv a wafer 1.

In order to heat the mixed gas (G2 safely. the thermostatic gas/liquid mixture
generating system 100 according to the present invention heats the mixed gas G2 via
a water bath, as explained below. The second liguid supplying dévi_oe 160 supplies a
second liquid L2 into the outer tank 150 of the thermostatic gas/liquid mixture

generating system 100, wherein the second liquid 1.2 has a temperature higher than a

7
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100 comprises an inner tank 110, a first liquid supplying device 120, a gas
supplying device 130, an exhausting device 140, an outer tank 150, a

second liquid supplying 15 device 160, a temperature controlling device

170 and a draining device 180. 'therein, the first liquid supplying device

120 is in communication with the liguid supplier 310 far introdugcing the .. ..
FRETERTE TN (0 Ty A FEO LR S AUP e BV PAghed it

eommURIEaYan WD D& daspRYes #20 RNRHURDLINEH8%,% Lontrolling

into the inner tank 110. After being introduced into the inner tank 110, the

f@stiiguid @04d angt thergapdedrare mixask thersiitaigenenate thesixeled 1o an
gas G2, which, when heated, becomes a wafer drying gas having a better

dppnopetfecteiperhtate chnuiz et hgasistrempintopdace ceinte thimwaterge is about
drying apgﬂz;lratus 200 to dry a wafer 1. In order to heat the mixed gas G2
dafdly teneltiterrhbatitRr gasiaticiganiteie gunsratisguystemn yogem 100 of the

according to the present invention heats the mixed gas G2 via 25 a water
e A A BIG0 O SE A TR Sl ik Rt 188 W hether or no

%HE’/F;& %38ee0ng lquid L nid"ig?}ﬁ‘% ﬁ%t%rb%“ko%é’r %%1% e pImosial

fic .
onriat
gas/liquid mixture generating systeni 180, wherein the second Tiquid £ P

haggtamperaiue higher than & 41am temperaiNe,and eaRR8 &mperature is

treated industrial water. Before being supplied into the outer tank 150, the
seepiiddiguis th? Sows thiough the temperasire Tontiallingcdewice. 1170,18ared to

that a temperature of the second liquid L2 is controlled to an appropriate
temperatpreatangevhsein thecappropriand ténfpdiathee mnyeriscabautdst one
45C to 80C. The thermostatic gas/liquid mixture generating system 100 of
SR B AR o EBHEES AtheHARMCRSFEba fopacitiilg sccond
T 2 e AR e ol e e e Lo et oy
G SO0 D R 08 e
tank 150, The second liquid I.2 in the outer tank 150 is eventually drained from the
outer tank 150 by the draining device 180, and may be recycled for further use, such
as for use in a factory.

After being heated in the thermostatic gas/liquid mixture generating svstem 100,
the mixed gas 32 is discharged froin the thermostatic gas/liquid mixture generating
system 100 by the exhausting device 140, and transmitted by the gas transmitting
device 330 to a wafer drying chamber 210 in the wafer drving apparatus 200, The gas
transmitting device 330, the exhausting device 140 and a nozzie 212 of the wafer
drying chamber 210 are in communication with one another, wherein the nozzle 212
is used to supply the mixed gas G2 transmitted by the ges transmitting device 330 to
the wafer drying chamber 210 in the wafer drving apparatos 200. The wafer drying
system 300 described above is integrated with the thermostatic gas/tiquid mixture

generating system 100 for use in a wafer drying process according to the present

invention, so that a wafer drying gas for use in a wafer drying process can be
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10 an appfopriate temperature. The outer tank 150 further comprises at
least one partition 152 for defining a flow path of the second liquid L2, so
that the second liquid L2 flows uniformly through every part of the outer

. tank 150, and thereby uniformly heats every part of the inner tank 110,

which is surrounded by the guter tank 150. The second liquid L2.in the .
R I o R PE TR e . Sine

drainingedsvies, 180, Ansbmaxe, rryeled Jo5 JHUBSIUSEngYER AT IMIYSFucture,

in a factory. After being heated in the thermostatic gas/liquid mixture
genesatingiby stateh0n theimixeddgas G2 is discharged from the

thermostatic gas/liquid mixture generating system 100 by the exhausting
deviceh¢48esad trarsrittetdsyttbe gasarbnsmittiiig @ Ovikbvicde8a®:tota preferred
wafer drying chamber 210 in the wafer drying apparatus 200. The gas

RS IHRY H e 3G HB R FRATBRARY oY 6D gind d hoRgiRr gopdethowever,

THREd i R RS 15 0 HSBA  h A RS  Ueaeepe of
%%%é% AR B '%HQ%%%?%}?%%&%E@Q ooy fﬁgﬁ%@&%ﬁg&% 110 B e

ying apparatus e warer drying 25 system escribed

aRQvedsdntegratad Wit theitharmestaiicaasilianid RixPaer gensraling invention
system 100 for use in a wafer drying process according to the present
isvenidor; socihapaswaférdidnggastorwse imawater dyiithpiaeesscaibended
be 8 generated and heated via a water bath in a safer and more stable
eél#irdnment. Since the entire system can dispense with anti-explosion

devices and has a simple structure, the cost of the system can be

lowered. The present invention has been clearly described with reference

to preferred 5 embodiments thereof and the accompanying drawings. It is
understood, however, that the embodiments are illustrative only and not
intended to limit the scope of the



h

10

2

2
Ch

wh

0

present invention. Therefore, all changes and modifications made to the
elements described above that do not depart from the spirit and scope of
the present invention should be encompassed by the present invention,
which is defined by the appended 10 claims. 9 CLAIMS 1. A thermostatic

/liquid, mixture generating system for use in a wafer drying process,
C ?ﬁg g: an inner tank; 5 a first liquid supplying device for supplying a
first liguid. j id i . tank; a gas supplying device far supplying a gas ., .
o e o S oIR8 anvine
genefpiR AdnixghgRs &n exhausting device for exhausting said mixed
gas from said thermostatic 10 gas/liquid mixture generating system; an
outer tankuspaeadapart from said inner tank; a second liquid supplying
device for supplying a second liquid into said outer tank; a temperature
controlling desidesfod compdiiing detenmpératuepdfisaic i5sséepnd liguidda inner
an appropriate temperature range; and a draining device for draining said
secofft quid out of said outer tank. 2. The thermostatic gas/liquid mixture

ti t f claim 1, wherein said gas supplying device further . .
comprised S RIAD SR 55 ABSHBAD G D Eter i BB WgRein said
said gas {niet ok SHAPWNA SR quid 1o generate a mixed gas;

an exhausting device for exhausting said mixed gas from said thermostatic

gas/liquid mixture generating system;

an outer tank spaced apart from said inner tank;

a second liquid supplying device for supplying a second liguid into said
outer tank: -

a temperature controlling device for controlling a temperature of said
second fiquid to an appropriate temperature range; and

a draining device for draining said second liquid out of said outer tank.

o

The thermostatic gas/liquid mixture generating system of claim 1, wherein said
gas supplying device further comprises:
a gas inlet; and
a bottom gas outlet in communication with said gas inlet for supplying said
gas into said inner tank from a bottom of said inner tank.
3. The thermostatic gas/liguid mixture generating system of claim 2, wherein said
bottom gas outlet is provided with at least one gas outlet hole.
4. The thermostatic gas/liquid mixture generating system of claim 2, wherein said

bottom gas outlet is distributed generally over the entire bottom of said inner

tank.

L

The thermostatic gas/liquid mixture generating system of any one of the

10
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gas into said inner tank from a bottom of said imler tank. 3. The
thermostatic gas/liquid mixture generating system of claim 2, wherein said
bottom gas outlet is provided with at least one gas outlet hole. 4. The
thermostatic gas/liquid mixture generating system of claim 2, wherein said

oA B A S TR

3Ny ong ofithe, 19 BE%%%%&' ifﬁﬁ%&ﬂ@f&i{ﬁé@ﬁﬂﬁ%ﬁf@%y&g Q@V%%S of the

supplies nitrogen (NZ)."6. The thermostatic gas/liq ixture generatin

systesreaéany onemef heerpcedina claiysdvbergindsaichHspl iawds: (1pa).
quuigﬁfgoprop%l alcohol (IPA). 7. The the%static&gh;sllig%id%ixture ()

denetatinghsysiestmiif agns Ongiaf thexfprecadinginlaigisiduthe any one of the
comprising a liquid level detecting device disposed in said inner tank. 8.

The thistebsatE Fas/ et nigors segerdingslstendost Clamiaywhdiensed in
said liquid level detecting device is of a float type. 9. The thermostatic
gas/IRifidsAB enerating system of any one of the 10 preceding

aims, wherein the temperature of said second liquid in sgid.outer, tank is .
R A oG TSP AL i e i
generpling Rysierm; of Y AR Qfither Preseding claims, wherein said

temperature controlling device controls the femperature of said second

lmuidtp-arhapprepiiatetempeiature rangehakails 1548 1@ 8Qky 1dne of the

The thermostatic gas/liquid mixture generating system of any one of the

preceding dlainéiwhereiresaidtbe centhicpiid-¢scd tredteekimdisigialdnatesid outer
tank is higher than a room temperature.

10. The thermostatic gas/liquid mixture generating system of any one of the
preceding claims, wherein said temperature controlling device controls the
temperature of said second liquid to an appropriate temperature range of about
45°C 1o 85"(3.

11. The thermostatic gas/liquid mixture generating system of any one of the
preceding claims, wherein said second liquid is a treated industrial water.

12, The thermostatic gas/liquid mixture generating system of any one of the
preceding claims, further comprising a thermometer for measuring the
temperature of said second liquid.

13. The thermostatic gas/liquid mixture generating system of any one of the
preceding claims, wherein said outer tank further comprises at least one
partition for defining a flow path of said second liguid.

14. A walfer drying system, comprising:

a liquid supplier for supplyving a first liguid;
a gas supplier for supplyving a gas;

a thermostatic gas/liguid mixture generating system in communication

il
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12. The thermostatic gas/liquid mixture generating system of any one of
the preceding claims, further comprising a thermometer for measuring the
20 temperature of said second liquid. 13. The thermostatic gas/liquid
mixture generating system of any one of the preceding claims, wherein

said guer f rises at-least one partition. for defining.a fl .
et R S A MR rom said
liquidsupplierdensURRIAY anfirstilghiciaf 9aSSHARNES f8f SHBRINING Benerate

gas; a thermostatic gas/liquid mixture generating system in

commuiRéchgion skl dnitbrasidtiouigasuippliel @nd said GassuRPieiar comprising:
introducing therefrom said first liquid and said gas, and mixing said first
liquickwringaidrdas to generate a mixed gas, said. thermostatic gas/liquid
mixture generating system comprising: an inner tank; 5 a first liquid

supplying device rSMESERRLVRE it & seBRIiG aitrad Ssrekatig from
said inner tank; g gas.supplying device. for supplying said gas from said

gas supplier s g’&i‘ﬂiﬁirﬁ%&&%@%ﬁ@?éiﬁ@ﬁ?ﬁ  is mixed with said first
liquid to generate |xe ;: [ ice for. exhaustin S
said mixed gas frogmgsﬂgi e r%(gs%%‘cgégas/ mt%%pﬁjii{t%‘?e%’le%e?%stir%m% said gas
system; an ougpiaBK sRReER apast Lo SaitienetdRNk: @;58caRd iauidaid first

supplying device for supplying a second liquid into said outer tank;
liquid to generate a mixed gas;
an exhausting device for exhausting said mixed gas from said
thermostatic gas/liquid mixture generating system;
an outer tank spaced apart from said inner tank;
a second liquid supplying device for supplying a second liquid
mnto said outer tank:;
a.temperature controlling device for controlling & temperature of
said second liquid to an appropriate temperature range; and
a draining device for draining said second liquid out of said outer
tank; and
- a wafer drying apparatus in communication with said gas/liquid mixture
generating device for introducing therefrom said mixed gas and thereby drying a
wafer,
3. The wafer drying system of claim 14, wherein said first liquid is liquid isopropyl
alcohol (IPA).
16. The wafer drying system of claims 14 or 15, wherein said gas supplier supplies
nitrogen (N,).
17. The wafer drying system of any one of claims 14 to 16, wherein said wafer

drving apparatus further comprises a wafer dryving chamber.

i2
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15 a temperature controlling device for controlling a temperature of said
second liquid to an appropriate temperature range; and a draining device
for draining said second liquid out of said outer tank; and a wafer drying
apparatus in communication with said gas/liquid mixture 20 generating

viee. for. | cing therefro I mixed dryi s
o Lo T e R P R dapgnicing
liquiciiseprgayt-aleahaldPAid Haxddel %Ex@ﬁﬁiﬁgkﬁﬁg%ﬂﬁgﬁémﬁﬁﬂiﬁ Bixture
15, wherein said gas supplier supplies 25 nitrogen (N2). 17. The wafer
drying:aysianpcfamyronesakickaifas dd ogléaufterein said wafer drying
apparatus further comprises a wafer drying chamber. 12 18. The wafer
dB/inghsysteier dfviains v rfupthdasonprising avgleer eiansMittinigr deviog ¢bamber
transmitting said mixed gas from said thermostatic gas/liquid mixture

genctHihE sFSIRRTIRS Sald Wardr dRfing SRAfMbEr. ATNTREIGAHEP Ay said gas

system of claims 17 or 18, whe gin said wafer drying chamber furt{b r )
comATEBE TRRE S0 KoL Ty A T oty O The water.

Bansming. devie. il supplying,saig mixad. gas.and therely dfg[”%é?ein said
wafer. 20. The wafer drying system of any one of claims 14 to 19, wherein
said therRRstatic aasiligi Mixiure Jenerating SYsIRm PFNdes:as temperature
temperature higher than a room temperature. 10 13

higher than a room temperature.



