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WAFER DRYI NG APPARATUS FI ELD OF THE | NVENTI ON The
invention relates to an apparatus suitable for a wafer
washi ng process; 5 nore particularly, it is related
to a wafer drying apparatus. DESCRI PTION OF PRI OR ART
Refer to Fig. WWAWERMRYESH AFBA nt i onal
waf er washi ng and drying apparatus , I'ncluding a
cover part 10, a processing tank assenbly 20 and a 10
waf er hol di ng device 30 (not shown). The cover part 10

is a novabl e el epent | ai-rsfiLl i ng device
11.. The cover pg ‘LEbaﬁﬁtEﬁ%iﬂ$§ﬂ§E§bbh space with
cessing ta assenbly 20 when e.cover part 10 is
PP £ e, Rt T Hhopdnetetes o ehlh drc sras waghime, Brocess;
rocessi tank. assenbl 0,includes a processing
mort%a%ﬂiﬂ%ﬁ?ﬁg 1% fscfﬁi%e‘i%%wzﬂfé@d@é’%ﬂ PS4 | | qui d
dr ai ni ng device 23 and an 15 exhausting device 24. The
waf er hol di ng device 30 provides stability when the
wafer 1 is in notion. It is to be noted that the
convent i onal wlPESGRENHINGDY RRIVRARL i ce have the
l.i qui d dr.ai ni ng .and _exhausti ng devi ces on both sides. ]
ar tad'igaf ewhish iasirates al ceqveationaldwalerewashiog and drying
two sides taking away the residues on the wafer. 20
appaaiusy 800, wichuling mecowarepart | 10w a pradessivgrinek assembbk20 and a
it is harder to take away the residues in the center
wafert holdngvdevice 345 (nwtrshowiny), {The ceehipay b8 fieatmosable element,
reduced. Wen washing is finished, dry air enters
havihgam sindilling dewite §1.exFhesbeer panh(t tem forw assedbsl spiive with
airflowin the center is also weaker, and thus the
procdssinggtaek f assemibly 2(hevioenttes wivet hearpvefOels irighal 60 dopssef the
than ideal. 25 Furthernore, when the wafer is washed
procassingstaakdaskeighlyyh@0COMey pratcéssing thfle asdewbhg 20 includes a
process, the wafer is separated fromthe wafer hol ding

processihg eark il ,WIEQ’uid&‘sup?@ﬁﬁg? devite 2250 MRAI HREniALIFR e ZPand an
as to allow each portion of the wafer to

exhausting device 24. The wafer holding device 30 provides stability when the

wafer 1 is in motion.

It is to be noted that the conventional wafer washing and drying device have
the liquid draining and exhausting devices on both sides. When the wafer is
washed, liquid is drained from the two sides taking away the residues on the wafer.
However, since the water flow in the center is weak, it is harder to‘ take away the
residues in the center of the wafer. As a result, the washing effect is reduced.
When washiﬁg is finished, dry air enters from the top and is exhausted from the
two sides. The airflow in the center is also weaker, and thus the drying effect in
the center of the wafer is also Iess than ideal.

Furthermore, when the wafer is washed and ascended to the cover part for the
drying process, the wafer is separated from the wafer holding device and only

supported by a supporting element so as to allow each portion of the wafer to
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1 contact dry air. Besides the supporting el enent,

there is no other fixing element. As a result, the
wafer is easily unstable when the dry air is bl own,
which may in turn cause negative effect on the

confi by Hchesiten BRisChno pihgd fbeS, hctfs b SPETrRE afement. As
o reb o B PRRR Sy R I o eacihi T B Pt R imain tum

oper at.i on... SUMMARY OF, THE | NVENTI ON The present
cauy ‘WSﬁﬂﬁPbggag%@%ﬂﬂy s watskaf er dryi ng appar at us
to resolve. 10 the conventional problemwth respect
g visw iof c@ﬁpgléﬁ@m%geéf théy Proeenhiinyentinn peeviday an improved
rocesses. One object of the present invention is to
walgh glfymg appambss, Wiesalvileg Jhe prapleys ipthe sganyentigpalpiagt and
. of conpletely washing and drying each portion of the
incropgieg theetligicncy oddhe eperabient er washi ng and dryi ng
effects. 15 Another object of the present invention is
to provide a wafer drying apparatus, capable of
stabilizing the wafer during the drying process
wi t hout havi ngSEMMARBY OFREHECENWENBEON: i ed. Yet
anot her object of the present invention is to provide
d'hegpreserd ripvergionapaiddsum ingapabd evafer énjtiag apparatuseto resolve
operating effect of the overall machinery. 20 The
the warbventiongl prpbdgpawith uesedct tth ghprinsmnpletenesniofahe washing and
i ncludes a processing tank, a |liquid supplying
dryingpremesses. bot tom | i qui d draining device, a side |iquid
drai ning device and an exhausting device. The |iquid
OrpbjebUofiths prRsérd MsemtidiPis id providdh Af£rRes wWABhlngiatdl drying
in the processing tank; the side [iquid draining
appaAgiik CearabRY bfl égmﬂlctel% WhilIhe anll AR yRig B FrBea ST tﬁg \Aéasfer 50

tank i s used to quickly drain the  processing |iqui

as t%ﬁ@ﬁe gggﬁégﬁgg{qﬂ%ﬁg MSiRPRAEAL US when the wafer is

Another object of the present invention is to provide a wafer drying apparatus,
capable of stabilizing the wafer during the drying process without having any area
that cannot be dried.

Yet another object of the present invention is to provide a wafer drying
apparatus, capable of enhancing the operating effect of the overall machinery.

The wafer drying apparatus of the present invention includes a processing tank,
a liquid supplying device, a bottom liquid draining device, a side liquid draining
device and an exhausting device. The liquid supplying device is used to fill a
processing liquid in the processing tank; the side liquid draining device provided at
a single side of the processing tank is used to quickly drain the processing liquid

out of the wafer drying apparatus when the wafer is washed, and thus the

processing liquid is flowed in an uni-direction; the exhausting device used to drain

the dry air out of the wafer drying apparatus is also provided at a single side of the
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processing liquid is flowed in an uni-direction; the
exhausting device used to drain the dry air out of
the wafer drying apparatus is also provided at a
single side of the 2 processing tank, and thus the

.aly s | d.,n.an uni-direction. The botto
progtstind faghpmd PR 08 ol B G0 Al ypi BB eddie ppttom
- biqui.d out of the fer .dryin apparat us co et el .
tulgh B4 ng o iy et % Btnif . B BRBE RS ol S UG i drvine
appar at u t he esent invention further includes a
app rcon@ﬁg%&f”g’ﬁ‘%‘? ME&P@?‘?%%‘%W Ytessing tank,
erein the.cover defin an interior. space aboye, t he
Eﬁ&&’ SrdF Vit RO PR P o 6 PLESFLAPHF Rt EUhes dpcBides @ cover
waf er. therein; at |east one holding device and at . .
substantidlly, paverig the procepTingitarly Whewsis, the coxes, defines e dnterior
the wafer is caontained within the cover, the hol di ntg .
Spa%\%%’é thaRrocsrERg 401k, capahle of keniaimiag at lgast eng wefer therein; at
nozzl e provides an air to dry the wafer. 10 The wafer
leasyope hpldingaderios apd athleag ene mozzigvaret prowidadr widhin the cover.
includes a wafer holding device for nmoving the wafer.
Wherh thevapésr isstantaiged evithia thaclovegs sthe haldimgodeviery can releasably
el ement, a driving device for driving the supporting
holddihe veafer, avidleathearoerle pravides aniptetdry thé wederar at el y
noving in relation to the supporting elenent. Since
tlite wafeparyvinggappaeatestofahd preeemhaheentioar firther dacludey e wafer
inrelation to each other as 15 well as nove
holdsepaiezicel Yor thevingf the halfel ndllitewrafer dlgingedegiconcludes a
driving device. No additional driving device is
suppoeiioie dletent cntlrioing! e icoienMing the ippoedies cleatt bd a wafer
The present invention provides the foll ow ng
carriefl eapitag ef sehantetp maing imrélatiohhe the @Mﬁpﬁﬂti@%ﬂ%lem@ﬁl_@r Since
dryi ng apparatus. These advantages are: 1. The liquid

the sePpdftaightletheah dn@ the waifengarfiey caf mde INRIRIRSRNEach other as
invention are provided at one single side so as to

well ?dﬁ' 188é REpdraftly, dhdRea et (!_jl,OI(ﬁIé% 'd%’(z“icierbrﬁg fﬂé%ﬁs Gk ecﬁf\}iﬁ% device.

ereby resol ving the di sadvant ages havi ng weaker

 No 4ddfiHohd) BAGIECAEReiCheddi {0 QUhHoPRE FhEvdth@W of the wafer

carrier.

The present invention provides the following advantages when compared with
the conventional wafer- drying apparatus. These advantages are: 1. The liquid
draining and exhausting devices of the present invention are provided at one single
side so as to allow the liquid and air to flow in an uni-direction, thereby resolving
the disadvantages of having weaker flow in the center when the liquid and air flow
are drained from the two sides, and thus the liquid and air flow may evenly pass
through each portion of the wafer to enhance drying and washing effects. 2. The
cover of the present invention is designed with a holding device so as to stabilize
the wafer when the wafer is contained in the cover during the drying process, and

the contact area between the holding device and the wafer is so small that it may
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are drained fromthe two sides, and thus the liquid
and air flow nmay evenly pass through each portion of
the wafer to enhance drying and washi ng effects. 2.
The 25 cover of the present invention is designed with

hol di-ng. devi ce so.,as.to stabilize he f.er . wh
pro i@ iiathe e 3D hAvERER s el A LR e same
.__proge an the co ct _area between the hol dj
timglc, - d Bl A[eCHERE 0T DesBIRSREN fNaRpn; 5 gyiened 10 allow the
rovide the fixing function w thout having any, ar.ea
SuppoRE Slement i WF G CRFa R 1Q TAYS 1iTRGO8 to FAER Rehes and thus
.carrier of the present invention is.designed tq allow
unlif§ the SopSERITIAY AT SHERR THRCIH HAS,Adsescart Tesded donganrol the
in relation to,each other, and thus . unljke the, . L
SUPRYIHDE rﬁqﬁl@ﬁﬂi ang thewerter eqibicn resnestvelyy pabs ong eriydegdgvice is
o, control the 5 supporting el enent and the wafer
needed to grive dagredmoseleients thershy eabposing the wperating effect of the
needed to drive these two el enents, thereby enhancing
overallanaglipeii ng effect of the overall machinery. BRI EF
DESCRI PTI ON OF THE DRAWNGS 10 Fig. 1 illustrates a
schematic view of a conventional wafer drying
apparatus; Fig. 2 illustrates a perspective view of
an enbodi MBRIEBDESERIFITIONQF AHE APRAVEINGS n
accordance with the present invention; Fig. 3
iRig ukilhstratesa sdhermtidiview sif anainvendonal fwafeednahg apparatus;
hol di ng device for an enbodi nent of the wafer drying

dppal alustrates acperspectde wiewh of e pmbsdithentlsf the wafer drying
invention; Fig. 3Aillustrates a side view of a side

appavhtuk lie avedrdandtowvithnbe pesseaeinventiam enbodi ment of the
waf er drying apparatus of the present invention and

e 3illydtiges 8 eleealiimhsidhhl vty bii¢héPvgarehdldafg d&8ce for an
supporting elenment thereon; Fig. 3B illustrates a side

embyiRiertl off fledQyvFbr tdI9ikRTPhahtehdli R0 adedrdagcd OFitRNthe? Hresent
enbodi nent of the wafer drying apparatus in accordance
invei'ﬂibﬁ‘, t he present

Fig. 3A illustrates a side view of a side of the wafer holding device for an
embodiment of the wafer drying apparatus of the present invention and the driving
device for driving the movement of the supporting element thereon;

Fig. 3B illustrates a side view of a side of the wafer holding device for an
embodiment of the wafer drying apparatus in accordance with the present
invention;

Fig. 3C illustrates a perspective view of an embodiment of the wafer drying
apparatus in accordance with the present invention having a fixing element
provided on the wafer holding device so that the supporting element and the wafer
carrier can move ih relation to each other as well as move separately,

Figs. 4A-4H illustrate perspective views of a flow chart of a preferred

embodiment in accordance with the present invention.
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invention; Fig. 3Cillustrates a perspective view of
an enbodi nent of the wafer drying apparatus in
accordance with the present invention having a fixing
el ement provided on the wafer hol ding device so that
the supporting elenment and the wafer 25 carrier can
nove in relation to each other as well as nove

of ' (BB RS C ORI IR AP IMENT S

cordance with the present invention. 4 DETAlI LED
TSRO EN DRV ENEESIRERPES Wh e ebpgancs olhcapresent
. In accordance wi th one enbadi nent. of the present o
inveniipnn thowalerlrying erpaaatps 790-4ppdss aroeessing:tankel)2s a liquid
processing tank 202, a liquid 5 supplying device 204,
supplyggideyice 204, arsid llﬂgidddwlﬁégml%goéﬁn angransigng device
devi ce 208. The liquid supplying device 204 is used to
208y j [Thedigrid cupplyieg %ﬁqmﬁoﬂ(ﬁﬁt%ll&ddeto Pl ccprosiesging digaid into the
202; the side |liquid draining device 206 is used to
proagssing tank 2(2;othes sidegliuiguidchioing  dévich e204kafieusdd yiondrain the
apparatus 200; the side liquid draining device 206 is
progesging deghidtoud ofi thgl wafer deyiog apparame @09s ithe) stdenkq@id2draining
so as to force the 10 processing liquid to flowin an
devigni206iis provided afhsimpld aidetofithe geviesaing08nk 202lseas to force the
provi ded at a single side of the processing tank 202
processing liquid ed fidve inlay wiirdifdotionng Theuéxlalistie denfcer208 is also
dryi ng apparatus 200 in the uni-direction. The wafer

provdded 80a sipgde sideofARE pedcdshidgnals 0L somsedtleDthendry air flowing
further include a cover 210, substantially covering

out bhfeRVAABLESING apPatind PD0 inhBE @b diBetigever 210 15

defines an interior space above the processing tank

A% \ﬁ@fe@ﬁrﬁigg%ﬁhﬁdtﬁ‘s 200 beasd pRAGIWAL At AN RIS Mirth include a

| east one ding device 212 and at | east oné nozzle

covet 14 (AlsBbstRAGMI P %g%éi"iﬁé‘ i bﬂ?zﬁgﬁﬁg ftarfid 902 VogRrdif gllléé“’%t)%r 210

is contained i'n the cover, ol di ng devi ce can

deﬁ%@%'oa\q/?%g&ﬁdf Akl ab8fe WRT Sibces¥illd inkMD2"Y & © OltaifidR least one

‘wafer therein. At least one holding device 212 and at least one nozzle 214 are

provided within the cover 210. When the wafer is contained in the cover, the
holding device 212 can releasably hold the wafer, while the nozzie 214 can provide
an air to dry the wafer.

Refer to Figs. 3 and 3A. The wafer drying apparatus 200 (Refer to Fig. 2) of
the present invention may further include a wafer holding device 300 for moving
the wafer. The wafer holding device 300 includes a supporting element 302, a
driving device 304 for driving an arm 308 to control the movement of the
supporting element 302 and a wafer carrier 306 that can be separated from and
move in relation to the supporting element 302.  Since the supporting element 302
and the wafer carrier 306 can move in relation to each other or move separafely, the

wafer holding device 300 only needs one driving device without providing any
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- outlétnéiHevheedsy 2 181§ 3N G8dial A Snd?cr

an air to dry the wafer. 20 Refer to Figs. 3 and 3A
The wafer drying apparatus 200 (Refer to Fig. 2) of
the present invention may further include a wafer

hol di ng device 300 for noving the wafer. The wafer

oo O 450 280 RIS Py 19, Sheene 92
BB U TRISTF B M AL B SRS e

25 nove in.relation to.the supporting el enment 302 .
dryigg faparates & aeettipngs BitbrBR IRt BYRRtoRe. Viter (o Fig. 44, the
carrier 306 cap nove in relation to each other or_nove
wat§ghas BRETNPlagHbOm T BRIHIIING GRAFe SDG0D S WoBlEs D).  As
one, drjving device w thout providing any 5 additiona
shoyp; iy Kig-aabi ¢he ovafend Wardsscengedi wio dbe prreessing ¢ank 202 for
Figs. 4A to 4H which illustrate the operating nethods
washing: heApghewn igr igdC athsaserars2 ithisaswedatoctdrm arsealed space
present invention. Refer to Fi%; 4A, the wafer 1 is
aboye rthe | spvgrest goeassinge tankf 802 holldiengozidei 2kt 360ts( & provide a
_shown in Fig. 3). As 5 shown in Fig. 4B, the wafer 1
mixfuge ogasc episted ne b Nitregen ddes sindglsopndpyd0aldahwo! (IPA), and the
washi ng. As shown in Fig.4C, the cover 210 is noved to

exhfuwsting adevecd 208 spificket thd avietirhezas awarafdther wafes sirpimgt apparatus
202. The nozzle 214 starts to provide a mxture gas

200 cofiae stmdr odf Mid pogpent (A2dntamd incdedesopyplufdlaaohof nozzles 214,
(1 PA), and the exhausting device 208 wll let the

arranged in thrgagowslt Thedeheorddseandithel ajacppdoakles atdimeAwinedly
The cover of the present invention includes a

arramgad. al Ad Yaip fprovidine Hledicd, 4021k angReciedl {oHRE nb2¥8s 214. An
These nozzl es and the adjacent nozzles are

: el )NeritleNl B#vifi@any thin
is connected-to the nozzles 21 An outlet of the

filmNRY 2B 344 Iilglézzilé" Z1adia! sp?iﬁ'fgfvvt HistOWRd Wir i {digh the air

1
having any thin filmto a e nozzle 214 to spray

oL 2 TR 2 8, o R AR, e
predgﬂﬂgd 4ngle and have an adjustment device for adjusting the direction of the
air spray.

Refer to Figs. 4C and 4D. As shown in Fig. 4C, the processing liquid
continues to fill the processing tank.202 from the bottom liquid supplying device
204 and the overflowed processing liquid is drained from the side liquid draining
device 206. After the wafer 1 is cleaned, the wafer holding device 300 (Refer to
Fig. 3) is ascended into the cover 210, as shown in Fig. 4D. The wafer carrier 306

1s stopped after ascended to a fixed height. The supporting element 302

continually pushes the wafer ! upward until it is completely in the cover 210. An

- automatic controlling device controls the relational or separate movement between

‘the supporting element 302 and the wafer carrier 306. In this embodiment, a

computer is implemented as the automatic controlling device. Alternatively, as
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predefi ned angl e and have an adj ustnent device for
adjusting the direction of the air spray. Refer to
Figs. 4C and 4D. As shown in Fig. 4C, the processing
liquid continues to fill the processing tank 202 from

shobdniibt, b shdlabe s bk ARYeEF 107 8nd fie RRfarciGigr306 are

| i qui d, draining devi 206. After the wafe is .
movaeliElIoPHE ok o4 gl adevecioment B & liis embogiment, a
). is ascended into the cover, 210, as shown in Fig.
hoogl_*fm?ﬂgw a%@,erf?@pg@&;gneqtgli)t opped after ascended
t fixed ight. The supporting element 302 ~ |
OEefer fukresy ADLENAY. ¢ s Slehen 1n Figo, Al IGerthe wafer & is ascended
conpletely in the cover 210. An 25 automatic )
to tioRpven #1 hghadaldiascinrion P42 tiekds Hreawmiial abiwe qoarcspending
.. ovenent between the supporting el ement 302 and the
sidegafs shesny ineFigzdg, the suppertiagiriemeshs(2 as desaepded to ithe same
i pl enented as the automatic controlling device.
levehjas dhey atafortarriend066 Jhwwprocessitigy biquigBreamingdin the processing
supporting el enent 302 and the wafer carrier 306 are
t $ drained|uatil dinistcongd eted o of thérwalaydraink agipagatus 200 from
el ement 310. In this enbodinent, a hook is
the boptbembiquedt drsininge devidend02! eAsnsh@af. inREfger4F,othei gspporting
4D to 4H. As shown in Fig. 4D, after the wafer 1 is
elenasyt 808ad asberidedt thethe dotton? b the keaférol do rgppertithe dadshding of
hol ds the wafer 1 at two corresponding sides. As
the whiisanl.i As Fhgwn4f, Fighd4Gs ﬁ&pﬂmﬁdﬂﬁnﬁkﬁmmt RHPid @escended to an
descended to the same I|evel as the wafer carrier 306.
approptary leeighsidgs td qoihkbor & fRAwhfertdagriel I06 &S cadly thédlafer 1
202 is drained until it is conpleted out of the wafer

dowHwatd enfiPRRE &kdfer 200 dorRpletclP & oRRIAGIIA B pfoctsind afk 202.
devi ce 205. As shown in Fig.”  4F, the supporting 1

The 2b2rRE Y 130Reh %tc@iéé.gﬂ)g):ﬁﬁéttﬁe a0t tamiiu A e F‘é%.‘;ﬁg, tl?ﬂr(]e cover

to support the of he wafer 1. As

s mELE oy S48, QYO HRo LS S48 0 FFEIEaRA R e
top tthe pfocedMigltnic 893 Yo LOGPIRL Ble drying process.

The present invention has already been described in details through the
embodiments and the accompanying drawings. However, those skilled in the art
should know that these embodiments are for illustration purpose only, and are not
meant to limit the present invention. Any modifications or changes made to the

embodiment are within the scope and spirit of the present invention. The present

invention is set forth in the attached claims.
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30

downward until the wafer | is conpletely contained in
the processing tank 202. The nozzles 214 then stop
supplying the dry air. As shown in Fig. 4H, the cover
15 is noved away fromtop of the processing tank and
the wafer 1 j rocessi ng
tank 202 to3@@%@?§§Eg?ﬂﬁh@F@SﬁJDE&gggi@hgﬁﬁg pr esent

i nvention has.al ready been described in details

! t hr ough thewa%eﬁbodi ments and the acconpanyi ng

dr awm ngs. . jlled in the art should

100know t hat Wﬁ%ﬁ@%@%@ﬁgﬁ%@ are for illustration

10 pur pose 0”'66ve9g§rtare not 20 neant to limt the
present inventidn. Any nodifications or changes made

I1 to the embgdfimey devige W thin the scope and spirit of
the present invention. The present invention is set

20 forth in thgoatdsaghedkekaimisly 7 BRI EF DESCRI PTI ON OF
NUVERALS | wafer 100 wafer drying apparatus 10 cover

21 part 5 11 girocéssing tagkdevi ce 20 processi ng tank
assenbly 21 processing tank 22 |iquid supplying

2 device 23 liqudisupplyaigdendcelevi ce 10 24 exhausting
devi ce 30 wafer halding device 31 supporting el enent

23 32 wafer cdiuiddraipm @¢C dryi ng appar at us

24 exhausting device

30 wafer holding device

31 supporting element

32 wafer carrier

200 wafer drying apparatus
202 processing tank

204 liquid supplying device
205 bottom liquid draining device
206 side liquid draining device
208 exhausting device

210 cover

212 holding device

214 nozzle

300 wafer holding device

302 supporting element

304 driving device

306 wafer carrier

308 arm

310 connecting element

402 air supplying device
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15 202 processing tank 204 |iquid supplying device 205
bottomliquid draining device 206 side liquid
drai ni ng device 208 exhausting device 20 210 cover
212 hol ding device 214 nozzle 300 wafer hol ding

device 302 supporting ekﬁf .25 304 driving device
306 wafer carrier 308 a connecti ng el enent
plying device 30 s CLAIMS What is clained

i
Wh‘?"élsc A a\/ng er drying apparatus, conprising: a
tank; 5 a liquid supplylng device filling
‘g ﬁeba'a@fggém?@awnﬁowﬁﬁmg processing liquid; a side

i qui d drai.ning device draining said processing liquid
out dPrecgsHng f@ditker drying appar at us;

a liquid supplying device filling said processing tank with a processing
liquid,
a side liquid draining device draining said processing liquid out of said
wafer drying apparatus;
at least one nozzle providing an air to said wafer so as to dry said wafer;
an exhausting device letting said air out of said wafer drying apparatus;
and
a wafer holding device moving said wafer, said wafer holding device
comprising:
a supporting element;
a driving device driving said supporting element; and
a wafer carrier capable of moving separately or in relation to said

supporting element.

2. The watfer drying apparatus of claim 1, wherein said nozzle supplies a mixture

gas consisted of Nitrogen (N3) and Isopropyl Alcohol (IPA).

3. The wafer drying apparatus of claim 1, or 2, wherein said wafer carrier moves

in relation to said supporting element through at Ieast one fixing element,

4. The wafer drying apparatus of claim 3, wherein said fixing element is a hook.

5. The wafer drying apparatus of any one of the preceding claims, further
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at | east one nozzle providing an air to said wafer so
as to dry said wafer; 10 an exhausting device letting
said air out of said wafer drying apparatus; and a
waf er hol di ng device noving said wafer, said wafer
hol di.ng device _conprising: a _supporting elenment; 15 a
891iﬂvr1ﬁ§1gd%\we€0lmgv figce sPatrelimgor telatoslepresaparaip dnavement
ﬁafer caryier. capabl e of —noving separately or in
%‘i“é?@ﬂ@ﬁlc{ watsgicarriefiandoiatd supnoring glement. The waf er
dryi ng apparatus of claim1, wherein said nozzle
supplies a mxture 20 gas consisted of N trogen (N2)
and | sopropyl Al cohol (IPA). 3. The wafer drying o

6. Apparalengryimgcapparatus afr claimvhewberein shidl werteollingr déviee is a
noves in relation to said supporting el ement through
edmpelgst one fixing elenent. 25 4. The wafer drying
apparatus of claim 3, wherein said fixing elenent is a
hook. 5. The wafer drying apparatus of any one of the
preceding clains, further 9 conprising a controlling

7. v iveder dryingl dppamtas of|cdii Salor &, wlkegraimbad noontrodiite device
bet ween said wafer carrier and said supporting
altenmtitall y coftinrelswaickrelatiotial or spparatt mevement bétwmedn said wafer
wherein said controlling device is a 5 conputer. 7.
dhderaidsaidsupportiappdéaens of claim5, or 6, wherein
said controlling device automatically controls said
rel ati onal or separate novenent between said wafer
carrier and said supporting elenent. 10 8. The wafer

8. They me@aﬁajidgtapﬁaﬁftusaav afPOnRf of iR Pre8ediflyNdaiphiWRerein said
wher ei n sai _

-driving device of said wafer holding device is a motor.

9. A wafer drying apparatus, comprising:

a processing tank;

a wafer holding device moving said wafer;

at Jeast one nozzle providing an air to said wafer so as to dry said wafer;

an exhausting device letting said air out of said wafer drying apparatus;

a liquid supplying device filling said processing tank with a processing
liquid; and

a side liquid draining device draining said processing liquid out of said
wafer drying apparatus, wherein said liquid draining device is provided at a
single side of said processing tank such that said processing liquid flows in an

uni-direction.

10. The wafer drying apparatus of claim 9, wherein said exhausting device is

provided at a single side of said processing tank such that said air flows in a

10



driving device of said wafer holding device is a
motor. 9. A wafer drying apparatus, conprising: 15 a
processi ng tank; a wafer hol ding device noving said
mafer at | east one nozzle providing an air to said
f{ so as to dry said wafer; an exhausting device
USGeRi d air out of said waf er drying apparatus; a
I|qU|d suppl ying device filling said processing tank
with a processing 20 liquid; and a side |iquid
ralnlng devi ce draining said processing |iquid, out of
df diegwal@ ?PPﬁja%p%Ig (ﬁkwla@rﬁm saifl exbiagsting device and
dralnlng device is prOV|ded at a single side of said
sRisc sidel diguidindraiing daviee sacdpmv&@h@mghms?mw didovaf said
in an _uni-direction. 25 10. The wafer dr
W@mgsta@k Suclauﬂmatgsald/vpmmmngahqmlémndmd mg flmwiindhe same
provi ded at a single side of said processing tank
§u@hHOMat said air flows in a 10 uni-direction. 11.
The wafer drying apparatus of claim 10, wherein said
exhausting device and said side liquid draining device
are provided on the sanme side of said 5 processing
12. Thekvsiee dryingtappatratup od anyg sinegodl ¢laims 9aod 15 aviskrainr said nozzle
flowin the same direction. 12. The wafer drying
prpdded amirfuragys onsisted of Nitiegéh {N,)lahd wgoﬁ yNAS&IHdI (IPA).
nozzle provides a m xture gas consi sted I t rogen
(N2) and Isopropyl Alcohol (I1PA). 10 13. The wafer
dryi ng apparatus of any one of clains 9 to 12, wherein

13. $BkdvaRf Gfying apparatus of any one of claims 9 to 12, wherein said wafer

11.

holding device comprises:
a supporting element ;
a driving device driving said supporting element; and
a wafer carrier capable of moving separately or in relation to said

supporting element.
14. The wafer drying apparatus of claim 13, wherein said wafer carrier and said
- supporting element move in relation to each other through at least one fixing
element.
15. The wafer drying apparatus of claim 14, wherein said fixing element is a hook.
16. The wafer drying apparatus of claim 14, further comprising a controlling

device controlling a relational or separate movement between said wafer carrier

and said supporting element.

11
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17.

18.

hol di ng device conprises: a supporting elenent ; a

driving device driving said supporting el enent; and 15

a wafer carrier capable of noving separately or in
relation to said supporting elenent. 14. The wafer

dryin aratus of cla.m 13, erein sai.d wafer L.
chhe iv%rfg'gﬁwgéiaepa@&&p% elaHy . onRsreIn e GoRtoLfng feyice is a

to each other through at |east one fixing 20 elenent.

19PMPYET waf er dryi ng apparatus of claim 14, wherein

said fixing elenent is a hook. 16. The wafer drying
apparatus of claim 14, further conprising a

control ling, 25 device controlling a relational or )
sEparafey dryinenannaraus weshival @ ondf/e wheseiniseid cenirpllng device
supporting element. 11 ------------ 17. The wafer
aufpmgtiealharcantrolofaid sglatioml onsepanates anovaentr betwasy said
device is a conputer. 18. The wafer drying apparatus
owvaler ghrner@pdsridisuppaniéngelensai.d control ling device 5
automatically controls said relational or separate

~-nmovenent between said wafer carrier and said

19.

20.

supporting elenment. 19. The wafer drying apparatus of

ahhe erdentlryingi appat8ugofl8ny wner ef olamisdl3 drd \IBngvherein said
devi ce of said wafer holding device is a notor. 10 20.
Alrivahg dedicy iof gaiippafea hokling ddvics i9a wastbi.ng device in a
sem conduct or manufacturing process, said wafer

dryi ng apparatus conprising: a processing tank;

A wafer drying apparatus used in a washing device in a semiconductor
manufacturing process, said wafer drying apparatus comprising:

a processing tank;

a wafer holding device moving said wafer;

a cover substantially covering said processing tank, wherein said cover
defines an interior space above said processing tank so as to contain at least
one wafer therein;

at least one holding device provided in said cover, when said wafer is
contained within said cover, said at least one holding device releasably holds
said wafer;

at least one nozzle provided in said cover for providing an air to said
wafer so as to dry said wafer;

an exhausting device letting said air out of said wafer drying apparatus;

a liquid supplying device filling said processing tank with a processing
liquid; and

a side liquid draining device draining said processing liquid out of said

wafer drying apparatus.

12
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22.

23.

24.

- 25,

a waf er hol ding device noving said wafer; 15 a cover
substantially covering said processing tank, wherein
said cover defines an interior space above said

processing tank so as to contain at |east one wafer

R b o5 08, I B Bl i

caover, said a east .one hol di ng devi ce rel easably i
haetise Bopioxtdrdaat ar single pidgsel & Reesbsng gk ugh that said
said caover, for providing.an aiir to said wafer so as

t refeysing liquighflews 1panawiditection devi ce letting said

air out of said wafer drying apparatus; a liquid

supplying device filling said processing tank with a
processing 25 liquid; and a side |liquid draining )
d&be vater divingepraanms pf shaiss2hpr 3 lgovieromt sapd exhkdugting device
waf er drying apparatus. 12 21. The wafer drying

alapurded atfa singlenside of whish piosessangl tayikdsudhi that said air flows in
draining device is provided at a single side of said

- poeaisdirenionank such that said processing |iquid

flows in an uni-direction. 5 22. The wafer drying
apparatus of claim 20, or 21, wherein said exhausting
device is provided at a single side of said

plloe exafenglryingk asparhtus heft aggi sheaiof dlioves 20nto @A, wherein said
uni -direction. 23. The wafer drying apparatus of any

caxhansting devRe24hd eaidZsidwhijad dramiity dEQicexhrUpidvided on the
device and said side liquid draining device are

amd slde of @a{dgﬁocéﬁﬂiﬁg sdnltesueh that shidpe6essingdidddland said air
such that said processing liquid and said air flowin

tihew $R R dini@dirk@ion.

The wafer drying apparatus of any one of claims 20 to 23, wherein said nozzle
provides a mixture gas consisted of Nitrogen (N,) and Isopropyl Alcohol
(IPA).

The wafer drying apparatus of any one of claims 20 to 24, wherein said wafer
holding device comprises:

a supporting element;

a driving device driving said supporting element; and

a wafer carrier capable of separately moving in relation to said supporting

element.

26. The wafer drying apparatus of claim 25, wherein said wafer carrier and said

supporting element can move in relation to each other through at least one fixing

element.

13
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15.

20

25

24. The wafer drying apparatus of any one of clains 20
to 23, wherein said nozzle 15 provides a m xture gas
consi sted of Nitrogen (N2) and Isopropyl Al coho
(I PA). 25. The wafer drying apparatus of any one of
clainms 20 to 24, wherein said wafer hol ding device
conprises: 20 a supporting elenent; a driving device
drjving said supporting elenent; and a wafer carrier
27. cibﬁ B‘rag‘eroq?rys%wrmr@w 0%@@@@@%9@&&% fixggelpment is a hook.
supporting elenent. 25 26. The wafer drying apparatus
of claim 25, wherein said wafer carrier and said
supporting el enent can nove in relation to each other
28.1 Eﬁ% &‘gﬁferafgrwﬂ@@mpa@ims o anfgnesif slaims. 251® 27; forther eethprising a
drying apparatus of claim26, wherein said fixing
cengalng deviee pergkolling Baidntedatiefab or deparatyg mppementubetoken said
any one of clains 25 to 27, further conprising a 5
veden easrier agd siaidisoppatingredéineny sai d rel ati onal or
separate novenent between said wafer carrier and said
supporting elenent. 29. The wafer drying apparatus of
any one of clainms 25 to 28, wherein said controlling

29. dElé orafies dryimgnappaatus 16f 38y Jive ofiedleimel2$i fg 28, wherein said

apparatus of any one of clainms 25 to 29, wherein said

contdllmigl devirede\a cwenputeomati cal Iy controls said
rel ati onal or separate novenent of said wafer carrier

and said supporting elenent. 15 31. The wafer drying
apparatus of any one of clains 25 to 30, wherein

30. drlitlé/ ifer @@Yingeasiara@k dofaherotobdi AIintke2hCR DY, Qvherein said
mot or .
controlling device automatically controls said relational or separate movement of

said wafer carrier and said supporting element.

31. The wafer drying apparatus of any one of claims 25 to 30, wherein driving

device of said wafer holding device is a motor.

32. The wafer drying apparatus of any one of claims 20 to 31, wherein said

holding device is shaped as column,

33. The wafer drying apparatus of any one of claims 20 to 32, wherein at least two
holding devices are provided at two corresponding sides on said cover,

respectively.

34. The wafer drying apparatus of any one of claims 20 to 33, comprising a

plurality of nozzles arranged intertwinedly.

14
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32. The wafer drying apparatus of any one of clains 20
to 31, wherein said holding device is shaped as
colum. 20 33. The wafer drying apparatus of any one
of clainms 20 to 32, wherein at |least two holding

Vi ce e. provided aL two corresponding si.des on . .

35. gﬁ?edwegﬁyﬁymgra@ga@m Oergy SOkl a0 apes har ffgmptising a
aratus of any one, of clainms 20 to, 33, conpyrising a
p@fr’@e%q tlgpzaies e HéFhIﬁ%@MSaWM%&%mﬂ@s@m nozzles

The wafer drying apparatus of any one of clains 20 to
argangqd frByingdlbr i sing a plurality of nozzles
arranged in three rows, and said nozzles and adj acent
nozzles arranged intertwinedly. 5 36. The wafer
dryi ng apparatus of any one of clainms 20 to 35, .
36. il Wéferc‘gmmgi anpagrtua et any onecf dlpings 3@ 38, fwhkrrcaomaprising
to said nozzle, wherein said nozzle does not have a
an pirproviding wemiceheanneated iai yaig novildi mdpetkinisesl apraesioes not
said nozzle to provide evenly distributed air spray.
have 8thin fim swwhehatisaid ny mppatiag dsvict alloysmasd nbzale 40 psovide
20 to 36, wherein said nozzle has a predeterm ned
cvondy distr¥®uted e spedyer dryi ng apparatus of any one of
claims 20 to 37, wherein said nozzle is made of a
flexible material. 15 39. The wafer drying apparatus
of any one of clains 20 to 38, wherein said nozzle

37. fllictwafer deying apparatus elijnisomeot claas 20 tadi6y stiepgindaid nozzle
direction of saird air spray. 40. The wafer drying

ha detesmbdedadtigleone of clainms 20 to 39, wherein an
outlet of 20 said nozzle is in radial shape.

38. The wafer drying apparatus of any one of claims 20 to 37, wherein said nozzle

is made of a flexible material.

39. The wafer drying apparatus of any one of claims 20 to 38, wherein said nozzle

further comprises an adjustment device adjusting a direction of said air spray.

40. The wafer drying apparatus of any one of claims 20 to 39, wherein an outlet of

said nozzle is in radial shape.

41. A wafer drying apparatus, comprising:
a processing tank;
a wafer holding device moving said wafer;
at least one nozzle providing an air to said wafer so as to dry said wafer;
an exhausting device letting said air out of said wafer drying apparatus,

wherein said exhausting device is provided at a single side of said processing

15
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41. A wafer drying apparatus, conprising: a
processi ng tank; a wafer hol ding device noving said
waf er; 25 at | east one nozzle providing an air to said
wafer so as to dry said wafer; an exhausting device

| et ut of said wafer dryi ng appar at us,
Ek %lﬂﬁqamaiﬁ%ﬂ§W§H@aﬁg@i dEeclons ovi ded at a single

si de q ocess 5 tank such that said air

fl owd icﬂll ﬁuH YIRE %@ ig" NG Wl‘g HreCSasl gWH}Evar bEocessing
L11.ing said processing tank with a processing

Ilﬁﬂﬂﬂdﬂmind a side l i qui d draining device draining

said processmgr quid out of said. 5 wafer dryin

appa# &dsliqued ammg device draining said processmg liquid out of said

wafer drying apparatus.
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